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SUMMARY 
The three studies presented in this thesis explored the proposition that primary-
school-aged children with poor motor skills acquire negative emotional responses to 
physical activity that are probably based on a history of poor success in this area and 
that this may impact on their overall development. The studies were conducted 
because surprisingly little research has examined the relationship between emotion 
and motor skill in children. Furthermore, there are conceptual and methodological 
issues that limit existing findings.  
Study 1 used self-report instruments to explore which traits associated with emotion 
are most relevant to the socio-emotional functioning of children in relation to 
physical activity.  It took a conventional approach that was underpinned by a 
standard latent-trait model. This provided an opportunity to critically assess the 
assumptions of the model, which is ubiquitous in psychological research.   
Two models were examined using the same variables. This was done to determine 
which one would provide the most viable account of the observed behaviour. The 
outcome variable for the first model was motor skill and for the second model it was 
attitudes toward physical activity as a means of developing positive relationships.  
Both models fit the data well, although generalized self-efficacy for physical activity 
was the only statistically significant predictor, regardless of the choice of outcome 
variable. It accounted for an appreciable amount of variance in motor skill. By 
contrast, the predictors each made a small unique contribution to the variance in 
attitudes towards physical activity as a means of developing positive relationships.  
The results were contrary to the assumptions of the latent-trait model as they 
demonstrated that much of the variance was shared by two or more variables, 
indicating that they were not discrete. Additionally, there were moderation and 
mediation effects, which showed that some relationships were nonlinear. Therefore, 
an alternative conceptualization of emotion was needed in order to reconcile the 
findings. Additionally, there was a need to consider contextual influences when 
examining the relationship between socio-emotional functioning and motor 
behaviour.  
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Study 2 investigated the effect of contextual influences on aspects of children’s real-
time affective responding that can be brought into conscious awareness. Specifically, 
a pictorial scale was used to determine whether children with below average motor 
skills possess less adaptive affective responses to having their skills assessed than 
their typically developing peers. The children were assigned to one of four groups, 
based on their level of motor skill. Affective state space models, which are in keeping 
with an embodied approach to perception, emotion, and cognition, informed the 
study as they offer a conception of emotion that is more compatible with the findings 
of Study 1, as well as providing a viable means of conceptualizing and investigating 
short-term responses.  
Overall the children’s affective responding was positive. Nevertheless, there were 
substantial within-group and between-group effects that showed that children with 
poor motor skill development possess less adaptive affective responses to having 
their motor skills assessed than more typically developing peers. Additionally, the 
study highlighted the need to use measures of affect that remove the need for 
introspection, lessen the reliance on language comprehension and expression, and 
allow for momentary changes in affective responding to be assessed. 
Study 3 investigated the influence of children’s motor skill on aspects of momentary 
affective responding that were not available to conscious cognitive processes while 
the children performed physical tasks. As there is evidence that memory involves the 
simulation of sensory experiences associated with past events, other children were 
asked to imagine performing a familiar physical activity.  In both cases, the children 
were assigned to a low motor skill or a high motor skill group. It was argued that the 
low skill groups would display less positive affective responding when compared to 
the high skill groups. The study used heart activity and skin conductance response, 
which are two widely accepted physiological indices of affective response. Again, 
affective state space models of emotion informed the study. 
The third study found that before performing physical tasks or imagining performing 
a physical activity, the low skill groups had a less positive affective response than the 
high skill groups. Overall, the data for the physical performance of tasks and the 
mental simulation of a familiar physical activity supported the claim that the affective 
responding of the low skill groups would be less positive when compared to the high 
skill groups. Importantly, the physical task performance results provided qualified 
support for the argument that task difficulty would moderate the affective response 
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to performing physical tasks. Although the data for the post-simulation questioning 
did not produce easily interpretable results, the low skill group appeared to have a 
less positive affective response to being questioned about what they imagined than 
the high skill group.  
Chapter five provided a comparison with other relevant research, a discussion of the 
theoretical and methodological implications of the present findings, and suggestions 
for future research in the area. It was argued that on balance, an affective state 
space approach offers a more biologically plausible conception of emotion. Moreover, 
as emotions emerge from situated behaviours and the relationships between 
constructs associated with emotion are complex, more widespread use of dynamic 
systems principles in emotion research is likely to be fruitful. This would be 
particularly so when exploring the relationship between emotion and motor 
behaviour, as it would provide a better fit with ecological approaches to motor 
learning, control, and development that employ dynamic system principles. Thereby 
facilitating a more integrated and embodied approach to the topic.  
In conclusion, the substantial effects in the three studies supported the proposition 
that primary-school-aged children with poor motor skills acquire negative emotional 
responses to physical activity that are likely to be based on a lack of success in this 
area. Furthermore, the studies showed that the relationship between motor skill and 
affective responding is complex and dynamic. The present studies seem to be the 
first to be informed by affective state space models, which are in keeping with an 
embodied approach to perception, emotion, and cognition and the findings warrant 
pursuing this method further.  
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THESIS OVERVIEW AND LITERATURE REVIEW 
Introduction 
The three studies presented in this thesis explored the proposition that primary-
school-aged children with poor motor skills acquire negative emotional responses to 
physical activity that are based on their lack of success in this area. If this is so, such 
events could have a pervasive influence on their development. For example, 
engaging in physical activities with others is an important means of developing 
positive relationships with peers.  
The first study explored which traits associated with emotion are relevant and the 
nature of their relationship with motor skill and each other. The second study 
investigated the effect of contextual influences and motor skill on aspects of 
children’s real-time affective responding that can be brought into conscious 
awareness. The final study investigated the influence of children’s motor skill on 
aspects of momentary affective responding, which are not readily available to 
conscious cognitive processes, as the children either performed physical tasks or 
imagined performing physical activities. 
The studies were conducted because surprisingly little research has explored the 
relationship between emotion and motor skill in primary-school-aged children. It is 
unclear why this is so, however there are broad influences such as the lingering 
effect of Cartesian dualism, which means that even now mind and body are 
frequently considered separate entities (e.g. Damasio, 1994). As well, the so-called 
cognitive revolution that dominated the latter half of the 20th century focused 
researchers’ attention on processes such as memory, attention, language, planning, 
and problem solving. From this perspective the brain is analogous to a computer, so 
emotion and to a lesser extent motor behaviour were less popular areas of inquiry. 
In addition, the lack of consensus about what defines emotion has impeded research 
in the field (Scherer, 2005). What follows is a discussion of key theoretical debates in 
the relevant domains, an account of the perspectives that informed the three studies 
reported in this thesis, and a review of research in the area. 
Chapter 1: Thesis Overview and Literature Review 
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A Problem of Definitions 
Defining motor development is relatively straightforward. It is considered to be the 
acquisition and refinement of functional motor skills over the human lifespan. 
Moreover, it is widely accepted that motor development is brought about by the 
interaction of the demands of the task, the physical make-up of the person, and the 
environment (Newell, 1986; Sugden & Keogh, 1990). Along with motor learning and 
motor control, it is one of three sub-domains in the study of human movement 
(Newell, 1991). Though, Newell has pointed out that they are interconnected and 
share the same theoretical underpinnings. 
On the other hand, defining emotion is problematic. Despite substantial research 
there is no consensus about how it should be characterized. For instance, in 1981 a 
survey of the research literature identified 92 definitions of emotion that could be 
assigned to 11 categories, based on the emotional phenomena or theoretical issues 
involved (Kleinginna & Kleinginna, 1981). Recently, Scherer (2009a) expressed regret 
that the impasse remained. However, he argued that it has become uncontroversial 
to claim the following characteristics are central to understanding emotion: emotions 
are rapidly elicited when something significant to an individual occurs; emotions 
prepare an individual to deal with a personally relevant event; emotions are a means 
of prioritizing behavioural responses in an attempt to control experience; and 
emotions involve the whole person. Whilst this claim may not be under serious 
dispute, others who regard emotion as situated (e.g. Griffiths & Scarantino, 2009) 
suggest this point of view is too narrow, because it overlooks the dynamic coupling 
of emotion with both the physical and social environment. In other words, emotion 
can be seen as a transactional process. 
Often terms such as emotion, affect, feelings, and moods are used interchangeably 
(Crocker, Hoar, McDonough, Kowalski, & Niefer, 2004; Damasio, 1998). However, in 
relation to the studies presented in this thesis, affect refers to the real-time alteration 
of an individual’s bodily state in response to an external (or internal) stimulus 
(Barrett & Bar, 2010). Hence, affective states reflect an individual’s current status. 
On the other hand, emotion will be used as an umbrella term for an array of 
affective states with commonly accepted labels, such as happiness, sadness, anger, 
fear, or disgust that are derived from everyday folk psychology (Barrett, Ochsner, & 
Gross, 2006; Lang, 2010; Russell, 2003; Russell & Barrett, 1999).  
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Theoretical Approaches 
Motor Behaviour 
There is a range of theoretical perspectives within motor behaviour research. 
Specifically, they are the neural maturational, information-processing, direct 
perception (also known as ecological psychology), dynamic systems, and constraints-
lead approaches (Savelsbergh, Davids, van der Kamp, & Bennett, 2003). However, 
the last three are often considered together, as they share more similarities than 
differences (Keenan & Evans, 2009).  
In the past, the major disagreement between different theoretical approaches was 
whether motor development occurred because of maturation or learning.  In other 
words it was part of a broader nature-nurture debate. However since the second half 
of the 20th century most researchers have accepted that neither maturation nor 
learning takes precedence over the other. That is, motor development is the result of 
the interplay between maturation and learning (Newell, 1986). 
The current debate between competing approaches is about whether motor 
development is the result of symbolic knowledge structures (or representations) that 
prescribe action (therefore motor development is cognitively mediated) or arises 
directly through goal directed exploration of the environment (Michaels & Carello, 
1981; Newell, 1986). Essentially this is part of a wider argument about whether 
development is driven by top-down or bottom-up processes. Adherents of the 
maturationist and information-processing approaches claim that the former is the 
case, whereas those that adopt more ecological perspectives generally argue in favor 
of the latter. 
It should be acknowledged that there are differences of opinion within the various 
approaches. For example, not all advocates of the direct perception approach have 
the same views about the nature of direct perception (e.g. Chemero, 2006; Withagen 
& van der Kamp, 2010).  Likewise, some direct perception theorists employ dynamic 
systems methods (e.g. Kugler & Turvey, 1987) whilst others do not. 
Emotion 
Given the previously discussed lack of agreement about definitions, it is unsurprising 
that there are divergent opinions regarding what the main theoretical approaches to 
the study of emotion are. For example, Moors (2009) claimed there are eight 
approaches, whereas Scherer (2009b) suggested there are fundamentally three: 
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basic emotion theories, constructivist emotion theories, and appraisal emotion 
theories. Then again, the approaches adopted by developmental researchers have 
been categorized as structuralist, functionalist, dynamicist, or social constructivist 
(Cornelius, 2000; Holodynski & Friedlmeier, 2005; Witherington & Crichton, 2007). 
Though, Witherington and Crichton suggested that the functionalist and dynamic 
systems approaches are best seen as meta-theories as they each encompass a wide 
range of views. The majority of researchers use a latent-trait model that assumes 
the model components are discrete, hierarchically organized, and linearly related 
(Clore & Ortony, 2008; Lewis, 2005a).  
Although no contemporary emotion researchers would claim that emotional 
development relies exclusively on heredity or solely on learning, the nature-nurture 
debate continues within the field. For example, the structuralist approach is an 
evolutionary perspective whose adherents believe there are a small number of 
universal basic emotions that are innate (e.g. Ekman, 1992; Izard, 1992). Supporters 
of other approaches play down the role of genetics and argue that there is little 
evidence behind the claim that basic emotions exist in any biological sense (e.g. 
Ortony & Turner, 1990; Russell & Barrett, 1999; Scherer, 2005). Instead, they 
suggest so-called basic emotions arise from cultural and linguistic conventions. Yet, 
there are others such as Lang and colleagues (for a review see Lang & Bradley, 
2010), who adhere to an evolutionary approach, but dispute the existence of innate 
discrete emotions. Specifically, Lang and colleagues (e.g. Bradley, 2000; Bradley & 
Lang, 2000; Lang, Bradley, & Cuthbert, 1990, 1997) suggested that the lack of 
convincing physiological evidence for discrete emotions may be because there are 
affective strategies associated with broad goals and affective tactics related to 
achieving specific context-bound outcomes. 
Currently, the most contentious theoretical issue is the place of cognition in relation 
to emotion. This is perhaps best exemplified by the debate within the functionalist 
approach, between those that favor appraisal theories (e.g. Frijda, 1988; Scherer, 
2005) and those that prefer psychological constructivist (as opposed to social 
constructivist) theories that are often characterized as relying on dimensional models 
(e.g. Barrett, 2006; Russell, 2003).  Though recently Barrett (2009) and Russell 
(2009) have both rejected this assertion. Russell suggested his account of emotion is 
categorical not dimensional. On the other hand Barrett maintained that her approach 
favors neither dimensions nor categories. 
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Appraisal theorists generally propose that the cognitive evaluation of an event 
produces a response involving more or less discrete emotions (that are not basic in a 
biological sense). Whereas, advocates of psychological constructivist theories argue 
that discrete emotions such as anger, sadness, and fear are intentional states that 
are labeled through a categorization process. Some suggest that core affect, which is 
a neurophysiological state that has valence and arousal as its fundamental 
properties, underlies this process (Barrett & Lindquist, 2008).  
Still, some theorists have argued that cognition and emotion are not ontologically 
separate (e.g. Colombetti, 2007; Duncan & Barrett, 2007; Lewis, 2005b; Russell, 
2009; Thompson & Stapleton, 2009). For instance, Duncan and Barrett claimed that 
emotion and cognition are not objectively different but may be phenomenologically 
distinct. Alternatively, Lewis suggested that there may be some heuristic value in 
treating emotion and cognition as separate, however this leads to theories that rely 
on simple linear models that employ global constructs. When those constructs are 
parsed into their constituent parts, it is done in terms of information-processing 
procedures such as resource allocation and value assignment. Lewis asserted that 
this approach is mechanistic and lacks realism. Thompson and Stapleton went 
further, maintaining that cognition is activity associated with making sense of what is 
important to the organism and anything that is important has hedonic valence. 
Hence, cognition and emotion are not separate systems; rather they are biologically, 
psychologically, and phenomenologically integrated. 
 Regardless of the particular stance taken by the those who claim emotion and 
cognition are not separate, their views are based on substantial neurobiological 
evidence that shows that despite the traditionally held belief that cognitive processes 
in particular cortical areas of the brain regulate affective processes in specific sub-
cortical areas, no brain region can be considered solely cognitive or affective. This 
was succinctly conveyed in Pessoa’s (2008) review of the neural basis of emotion 
and cognition. Over the course of the review, Pessoa argued that the neural 
underpinnings of emotion and cognition are dynamic coalitions of widely distributed 
and reciprocally connected cortical and sub-cortical neurons engaged in both 
affective and cognitive processes. Furthermore, Salzman and Fusi (2010) recently 
pointed out that single cell studies of non-human primates have shown that a single 
neuron can fire in response to several emotional and cognitive variables. Strikingly, 
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even Brodmann (1994) argued against psychological processes being localized to a 
particular brain region.  
Summary 
Irrespective of whether the research is about motor behaviour or emotion, there is 
disagreement between and within theoretical perspectives. The major point of 
difference between competing contemporary approaches is whether the dominant 
processes are top-down or bottom-up and what the nature of those processes might 
be. Arguably, the most strident views come from emotion researchers. Perhaps the 
most fervent argument was between Lazarus (e.g. 1991) who supported a top-down 
approach involving cognitive appraisal and Zajonc (e.g. 1980) who argued in favor of 
a bottom-up perceptual approach. Though as Clore and Ortony (2008) have pointed 
out, the two researchers used key terms in such different ways that it greatly 
diminished what could be gained from the debate.  
There has also been a vigorous exchange between researchers interested in motor 
behaviour. For instance, Fodor and Pylyshin (e.g. 1981) claimed that goal directed 
action is achieved cognitively, via the manipulation of symbolic mental 
representations. Fodor argued that the symbols are manipulated according to 
syntactic rules. Therefore the process can be regarded as a type of language. Hence, 
it is sometimes referred to as mentalese (Fodor, 1994).  Alternatively, Turvey and 
colleagues (Turvey, Shaw, Reed, & Mace, 1981) maintained that all the information 
necessary for goal directed action is obtained directly from the environment, without 
the need for cognitive mediation.  
Despite the disagreement between advocates of various theoretical positions, the 
differences might not be as irreconcilable as they are portrayed. Witherington and 
Crichton (2007) have suggested that the functionalist and dynamic-systems 
approaches to emotional development are increasingly borrowing concepts and 
methods from each other (e.g. Scherer, 2009a). They claimed this demonstrated that 
the two perspectives can be complementary. Equally, Cornelius (2000) maintained 
that the social constructivist approach has features in common with the functionalist 
approach. 
Likewise, in motor behaviour research Anson, Elliot, and Davids (2005) offered a 
rapprochement between adherents of the information-processing approach and the 
constraints-lead approach when they suggest that there are more similarities than 
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differences between Fitts’ (1964) three stage model of motor learning and Newell’s 
(1986) constraints-based model. Given that there is converging evidence of the close 
link between perception, emotion, cognition, and action (e.g. Aziz-Zadeh & Damasio, 
2008; Barrett & Lindquist, 2008; Sheets-Johnstone, 1999) a more integrated 
approach to their study is warranted. 
Integrating Perception, Emotion, Cognition, and Action  
Arguments for an Embodied Perspective 
The classical view of cognition overlooks the fact that our percepts, emotions, 
thoughts, and behaviours are based on the kinds of experiences that arise because 
we have bodies with particular sensorimotor capabilities (Barrett & Lindquist, 2008; 
Garbarini & Adenzato, 2004; Noe, 2009). A more biologically plausible position that 
takes this into account is the embodied perspective. However, like other approaches 
it is not constituted of a single view. Proponents of the various embodied approaches 
posit that cognition is embedded, enactive, extended, and situated (e.g. Clancey, 
2008; Clark & Chalmers, 1998; Gallagher, 2008; Hutchins, 1995; Robbins & Aydede, 
2008; Thompson & Stapleton, 2009; Torrance, 2006).  
Advocates of the embedded thesis maintain that cognitive processes typically utilize 
structure in the physical, social, and cultural environment. That is, instead of storing 
information as complex abstract models of the world, it is obtained on the fly, 
through dynamic interaction with the environment. This viewpoint stresses the 
importance of studying cognition in situ so that the interplay between mind, body, 
and world can be fully captured (Hutchins, 1995; Robbins & Aydede, 2008).  
Torrance (2006) suggested that from an enactivist perspective autopoietic organisms 
generate meaning through sensorimotor coupling with their environment. This is 
referred to as sensemaking.  It is beyond the scope of this thesis to fully explain 
autopoiesis; In brief, it is the process of self-construction and self-maintenance. 
Following on from this, an autopoietic organism is a network of processes that 
recursively produce the elements that reproduce the network. The network also 
regulates its boundary conditions as environmental circumstances change. Therefore, 
autopoietic organisms can be considered autonomous systems. A bacterium is the 
prototypical autopoietic organism (Bourgine & Stewart, 2004; Thompson & 
Stapleton, 2009) and a strong version of the enactivist approach posits that even 
bacteria are cognizers (Maturana & Varela, 1980).  
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Extended functionalism (Clark & Chalmers, 1998) proposes that the boundaries of 
cognitive systems can lie outside individual organisms. From this standpoint, objects, 
such as a pen and notepad, and features of the environment may be utilized in 
problem solving in such a way as to become legitimate parts of the cognitive system. 
Whilst Clarke and Chalmers invoked the parity principle when they first argued their 
case, Kiverstein and Clark (2009) insisted that what really matters is not that the 
contribution made by the external resource is equivalent to what would otherwise 
occur inside the brain, but that it improves the functionality and efficiency of the 
cognitive system. 
Lastly, according to those who regard cognition as situated, cognitive processes are 
intrinsically interactive, biological, personal, and social (Clancey, 2008). That is, 
knowledge and meaning emerge from the transactional relations between individuals 
and the specific social and physical environments that they inhabit (Gallagher, 2008). 
Robbins and Aydede (2008) claimed that situated cognition is the general class and 
embodiment, enactivism, and extended functionalism are its types. 
Although it may appear that there are largely semantic differences between the 
various embodied viewpoints, there are some genuine points of contention. For 
example, some theorists argue that extended functionalism is incompatible with 
enactivism because according to a strong version of enactivism, living systems 
(autopoietic organisms) and cognitive systems are indistinguishable (Maturana & 
Varela, 1980). Therefore the systems must share the same boundary. As living 
systems have physical boundaries, a cognitive system cannot extend beyond that 
boundary (Wheeler, 2010).  
Another interpretation of enaction suggests that autopoiesis is necessary but not 
sufficient for sensemaking to occur. It also needs adaptivity. An adaptive autopoietic 
system can regulate its internal states according to environmental conditions and/or 
alter its surroundings to meet the needs of the system. That is, multi-cellular 
organisms with nervous systems that function as organizationally closed networks 
demonstrate more sophisticated types of adaptive sensorimotor autonomy (Bourgine 
& Stewart, 2004; Di Paolo, 2005; Thompson & Stapleton, 2009). From this 
standpoint what goes on in the head only partially constitutes cognition, as cognition 
is a relational process that occurs between the system and its environment 
(Thompson & Stapleton, 2009).  
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Whilst there are different points of view within the embodied perspective, they all 
share the position that cognitive processes are rooted in a physical context. That is, 
the realization of cognitive processes depends on real bodily states or the simulation 
of those states, rather than through the mental manipulation of amodal tokens that 
stand in for them (Anderson, 2003; Clark, 1999; Niedenthal, Barsalou, Winkielman, 
Krauth-Gruber, & Ric, 2005; Robbins & Aydede, 2008; Wilson, 2002). Additionally, 
the various positions within the embodied approach emphasize the importance of 
close coupling between individuals and their environment in cognitive processes. 
Regardless of the particular viewpoint, the embodied perspective lends itself to 
nonlinear dynamical systems modeling (Bourgine & Stewart, 2004; Lewis, 1995; 
Robbins & Aydede, 2008; Smith, 2005; Thelen & Smith, 1994). Similarly, motor 
behaviour research that adopts an ecological approach shares the core assumptions 
of the embodied perspective (Greeno & Moore, 1993; Hirose, 2002). Finally, there is 
an increasingly large amount of converging research from disparate disciplines that 
supports this view.  
 Evidence in Support of Embodied Perception 
Unlike traditional top-down approaches to action, or approaches that are purely 
bottom-up, a number of studies provide convincing support for the proposition that 
action and perception are tightly bound in a reciprocal relationship (e.g. Bach & 
Tipper, 2006, 2007; Beilock & Holt, 2007; Blaesi & Wilson, 2010; Proffitt, 2006; 
Steffanucci & Storbeck, 2009). For instance, Proffitt and colleagues have 
demonstrated that as the energetic costs of walking increase, say through carrying a 
load, the perceived slant of a hill appears greater and the distance to a target 
location seems further. Stefanucci and Storbeck found that emotional arousal affects 
judging heights; however employing emotion regulation strategies can moderate this 
effect. Similarly, van der Hoort, Guterstam, and Ehrsson (2011) conducted a series of 
10 studies that employed a full-body illusion paradigm to collect self-report, 
behavioural, and physiological data that point toward a causal relationship between 
internal representations of body space and space in the external environment. That 
is, an individual’s perceptions of their body size influence how they see the world. 
Taken together, these findings indicate that perception is influenced by an 
individual’s goals, physiological status, and affective state.  
In other behavioural studies, Bach and Tipper (2006, 2007) showed that after 
watching someone kick a ball, foot responses to a stimulus were facilitated when 
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compared to finger responses, whereas seeing someone type facilitated finger 
responses, rather than foot responses. In a second study, the researchers 
demonstrated that after an individual looked at pictures of well known professional 
athletes, the individual’s motor responses were influenced by their similarity to the 
motor skill associated with the athlete, regardless of whether the pictures presented 
the athlete in a sporting context or not. However, in this instance viewing images of 
highly skilled athletes impeded the foot response when the athlete was associated 
with football and the hand response when the athlete was associated with tennis. 
The researchers suggest this is because the individual automatically compares 
himself or herself with the highly skilled athlete. In other words a frame of reference 
effect occurs (see Trautwein, Gerlach, & Ludke, 2008). Bach and Tipper suggest this 
indicates that individuals use their own motor system to represent the motor skills of 
others, even when that person is not observed performing the skill.  
 Evidence in Support of Embodied Emotion 
Theories that posit emotion as being exclusively a top-down or bottom-up process 
have been refuted by substantial neuroscientific evidence that shows it is brought 
about by the interaction of both types of processes (Berntson, Sarter, & Cacioppo, 
2003; Ochsner et al., 2009). Following on from this, there is a growing body of 
research that demonstrates the mutual relationship between the physical expression 
of emotion and the way emotional information is attended to and understood 
(Niedenthal, 2007). Much of the research has investigated facial expressions (e.g. 
Cacioppo, Petty, Martke, & Tassinary, 1988; Niedenthal, Brauer, Halberstadt, & 
Innes-Ker, 2001; Oberman, Winkielman, & Ramachandran, 2007). These studies 
have consistently found that facial expressions affect preferences and attitudes. 
Moreover, restricting movement of the facial muscles interferes with experiencing 
emotion and processing related information (Niedenthal, 2007). Other studies have 
shown that gross body movement is also inextricably linked to emotion (e.g. 
Coombes, Caraugh, & Janelle, 2006; de Meijer, 1989; Facchinetti, Imbiriba, Azevedo, 
Vargas, & Volchan, 2006; Hilman, Rosengren, & Smith, 2004; Michalak et al., 2009; 
Stins & Beek, 2007; Stins, Ledebt, Emck, van Dokkum, & Beek, 2009). For example, 
Stins, and colleagues found that the postural sway patterns of anxious children 
indicated they were less stable than a typically developed comparison group. They 
also performed a concurrent cognitive task less effectively than the comparison 
group, which suggests they devoted more attention to maintaining their balance. 
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Lastly, there is some neuroimaging research that suggests parts of the neural system 
involved in feeling physical pain are also activated when individuals experience the 
emotional pain of being ostracized by their peers (e.g. Eisenberger & Lieberman, 
2004; Eisenberger, Lieberman, & Williams, 2003; MacDonald & Leary, 2005). 
 Evidence in Support of Embodied Cognition 
The standard cognitive approach to processes such as attention, planning, problem 
solving, and memory assumes that sensory information is transformed into 
conceptual symbols that are functionally divorced from the original sensory 
experience. It is claimed that the mental manipulation of these symbols leads to 
complex goal-directed behaviour (Fodor, 1983; Johnson-Laird, 1993; Newell & 
Simon, 1972; Pylyshyn, 1980). However, there is mounting evidence that supports a 
different view. 
Behavioural studies have demonstrated that the motor system influences language 
comprehension (Glenberg & Kaschak, 2002), recognition and categorization of 
objects (Tucker & Ellis, 1998), response inhibition and task switching (Koch, Holland, 
Hengstler, & van Knippenberg, 2009; Koch, Holland, & van Knippenberg, 2008), 
autobiographical memory (Dijkstra, Kaschak, & Zwaan, 2007), and attention (Förster, 
Friedman, Ozelsel, & Denzler, 2006). For instance, Koch and colleagues showed that 
approach behaviour (arm flexion or stepping forward) and avoidance behaviour (arm 
extension or stepping back) differentially affected performance on a Stroop task. 
Individuals, who were under a time constraint, were better at inhibiting a response 
to the more automatically processed dimension of the stimuli in the avoidance 
behaviour condition when compared to the approach behaviour condition. Similarly, 
the researchers found that when individuals who were under a time constraint had to 
switch between different rules used to sort stimuli in a categorization task, they 
performed better in the avoidance behaviour condition. Koch and colleagues propose 
that performing avoidance behaviours, such as elbow extension or stepping back, 
automatically recruits more cognitive resources, in order to deal with potential 
threats. Other researchers (Dijkstra, et al., 2007) found that individuals asked to 
recall a range of autobiographical memories were better able to do so when their 
body posture matched their body position at the time of the original experience. 
Dijkstra and colleagues findings are consistent with embodied accounts of cognition 
such as those proposed by Damasio (e.g. 1999).  
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In addition, there have been a number of neuroimaging and transcranial magnetic 
stimulation studies that have found that brain motor systems are activated when 
individuals understand speech sounds, word meanings, and sentence structures 
(Pulvermuller & Fadiga, 2010). For example, transcranial magnetic stimulation 
studies have demonstrated that listening to speech sounds as opposed to non-
speech sounds stimulates the neural system involved in speech production (e.g. 
Watkins, Strafella, & Paus, 2003). In another transcranial magnetic stimulation study, 
which used a lexical decision task, participants responded faster to words associated 
with arm actions after the hand area of the motor cortex was stimulated. The same 
was true of words related to leg actions after the leg area of the motor cortex was 
stimulated. Notably, this effect relies on semantic comprehension (Pulvermuller, 
Hauk, Nikulin, & Ilmoniemi, 2005). 
Importantly, several recent studies have demonstrated that conceptual cognitive 
processes are also embodied (e.g. Boncoddo, Dixon, & Kelley, 2010; Casasanto, 
2009; Jostmann, Lakens, & Schubert 2009). For instance, Cassanto examined the 
relationship between handedness and abstract concepts associated with positive or 
negative valence. The results indicated that right-handed participants associated 
positive concepts with space to the right, whereas left-handed participants 
associated positive concepts with space to the left. This finding cannot be attributed 
to linguistic convention, as in the English language positive concepts are associated 
with the right rather than the left. Instead, the participants associated the positive 
concepts with the side of their body on which they were the most proficient.  
Research has also demonstrated that there is a predictive relationship between 
physical action and the emergence of new concepts. Boncoddo and Kelley (2010) 
examined this association from a developmental perspective. Specifically, pre-school-
age children were asked to determine which direction the final cog in various gear 
systems turned. The gear systems were represented as two-dimensional illustrations. 
Each system had between two and seven cogs. The illustrations were static images 
and the only information provided was an arrow indicating the turning direction of 
the first cog. The children initially solved the problem by physically tracing the force-
path across the system. However, later they employed the concept of alternation 
(alternate cogs move in the opposite direction), which had been discovered through 
their physical actions. The two most salient findings were that participants who used 
more force-path tracing acquired the concept of alternation faster and that the use 
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of alternation improved the children’s task performance. This is consistent with 
previous studies involving older children and adults. Boncoddo and Kelley contend 
that action is not simply a consequence of cognition, but an integral part of it. 
Morals are another abstract idea that appears to be embodied. For instance, many 
religions practice physical cleansing in ceremonies associated with moral purification. 
Zhong and Liljenquist (2006) investigated whether threat to moral purity would 
trigger a desire for physical cleansing and if physical cleansing would assist 
individuals to manage moral threats. Firstly, the researchers found that individuals 
who remembered an unethical act produced more words associated with physical 
cleansing, in a word generation task, than those who remembered an ethical act. 
Secondly, transcribing a story about an unethical act increased an individual’s desire 
for cleansing products, when compared to transcribing a story about an ethical act. 
Notably, there was no difference between the unethical and ethical story conditions 
for non-cleansing products. Similar results were found when individuals recalled an 
unethical act as opposed to an ethical act from their past. Thirdly, physical cleansing 
reduced participants’ moral emotions.  
Finally, Meier, Hauser, Robinson, Friesen, and Schjeldahl (2007) contend that divinity 
related concepts are, in a deep sense, abstract because they cannot be observed 
directly. Consequently, they are often characterized using metaphors associated with 
light and verticality. So the researchers studied the degree to which divinity-related 
thoughts call to mind perceptions of verticality.  
Results indicated that individuals inherently associate god and the devil with up and 
down respectively.  Following on from this, individuals responded faster to god 
related words when they were presented higher on a computer screen. When 
individuals were asked to remember the height at which god-related and devil-
related images were presented on a computer screen, the god-related images were 
recalled higher and devil-related images lower than they were actually presented, 
relative to a neutral image condition.  In addition, the vertical height at which 
pictures of strangers were presented influenced the degree to which they were 
perceived to believe in god. Finally, it was confirmed that the verticality effects 
associated with divinity are independent of verticality effects related to power or 
likeability. Meier, Hauser, Robinson, Friesen, and Schjeldahl (2007) maintain that 
their findings concerning abstract ideas associated with divinity are very much in 
keeping with embodied accounts of cognition. 
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Arguments Against an Embodied Approach 
Naturally, there are those who are unconvinced by the embodied perspective. For 
example, Vera and Simon (1993) made the bold assertion that models of cognition 
that typify the situated action approach are totally symbolic and representational. 
However, they claim that because situated models are limited in that respect, they 
are unlikely to be able to be applied to complex behaviour. Moreover, Vera and 
Simon stated that this could only be achieved within the framework of physical 
symbol theory. They maintain that these claims are supported by many examples of 
symbolic models that have effectively simulated various aspects of human cognition.  
As was made clear in two replies (Clancey, 1993; Greeno & Moore, 1993), Vera and 
Simon’s (1993) characterization of situated action theory contained at least two false 
assertions. Firstly, not all situated action theorists dismiss symbol theory models 
outright. Secondly, they do not assume that planning and representation are never 
relevant to normal human activity. Furthermore, Clancey maintains that the essential 
premise underpinning Vera and Simon’s argument is based on a category error. That 
is, they confuse neurological structures and processes with the physical symbols we 
employ in the environment and the experience of representing things in our 
imagination.  
Similarly, Adams and Aizawa (2001, 2008) are prominent opponents of extended 
functionalism. They argue that common sense tells us that that all known cognitive 
processes in the real world occur inside the brain. Pivotal to their argument is the 
question of what constitutes cognition.  
Though, Adams and Aizawa (2001, 2008) acknowledge that there is currently no 
definitive answer to this question, they maintain that there are two conditions that 
are essential for processes to be considered cognitive. Firstly, they must involve 
innate non-derived content. But as Clark (2008) notes, Adams and Aizawa remain 
virtually silent on just what constitutes non-derived content.  
The second essential condition is that the processes must be causally distinct. Adams 
and Aizawa (2001, 2008) contend that individuated processes bring about laws such 
as Weber’s law concerning the logarithmic relationship between stimuli and 
sensations, and regularities such as primacy and recency effects.  These laws and 
regularities do not apply elsewhere, for example in tool use. As a result, resources 
such as tools cannot be considered legitimate parts of a cognitive system. Supporters 
of extended functionalism have never claimed that the processes in question are 
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identical, but they do argue that this should not disqualify external resources from 
sometimes being considered as proper parts of a cognitive system (Susi, Lindblom, & 
Ziemke, 2003).  
Following on from this, insect swarms appear to demonstrate cognitive behaviour 
that emerges from the interactions between the insects themselves and insects and 
the environment. This has permitted striking parallels to be drawn between the self-
organizing behaviour of social insects and vertebrate brain dynamics (Trianni, Tuci, 
Passino, & Marshall, 2011). Moreover, these observations have been successfully 
tested with simulation studies that examined quintessential cognitive processes such 
as attention, decision-making, response selection, and spatial memory (Marshall et 
al., 2009; Passino, 2010; Passino, Seeley, & Visscher, 2008; Santana & Correia, 
2010). The identification of unifying principles across such seemingly disconnected 
domains and on such different physical and temporal scales suggests that it is likely 
that research will continue to uncover higher-level unifying principles associated with 
cognition, despite mechanistic differences at lower levels (Clark, 2008).  
Summary 
Despite trenchant criticism from some researchers (Adams & Aizawa, 2001, 2008; 
Dietrich & Markman, 2003; Dove, 2009; Markman & Dietrich, 2000a, 2000b; Vera & 
Simon, 1993), there is persuasive evidence that supports an embodied approach to 
the study of mental processes (e.g. Bach & Tipper, 2006; Boncoddo, et al., 2010; 
Casasanto, 2009; Damasio, 1996; Dijkstra, et al., 2007; Eisenberger & Lieberman, 
2004; Glenberg, 2008; Jostmann, et al., 2009; Koch, et al., 2008; Meier, et al., 2007; 
Michalak, et al., 2009; Oberman, et al., 2007; Proffitt, 2006; Pulvermuller & Fadiga, 
2010; Schnall, Haidt, Clore, & Jordan, 2008; Zhong & Liljenquist, 2006). The findings 
demonstrate that whilst the processes are rooted in the neuroanatomical layout of 
the brain, they are inextricably bound to an individual’s sensorimotor experiences 
(Garbarini & Adenzato, 2004). Significantly, there is a strong case for suggesting 
memory is fundamentally the simulation of key elements of the sensory experience 
associated with past events (e.g. Barrett & Bar, 2010; Barsalou, 2003; Damasio, 
1999). For this reason, the embodied perspective provides a unique opportunity to 
integrate what we know about supposed enduring psychological states, which are 
relatively stable over time, and the more changeable aspects that occur in real-time. 
However, the influence of traditional information-processing models of memory  
(Atkinson & Shiffrin, 1971; Baddeley & Hitch, 1974) that assume memory is 
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composed of discrete modules, with information in the form of symbolic tokens 
flowing serially from one module to the next, continues to be pervasive. This has 
impeded our understanding of the relationship between past and present experience. 
Research on the Relationship Between Emotion and Motor Behaviour 
The following sections comprise a concise review of the most relevant literature. Key 
findings and associated issues are discussed and suitable exemplars provided. Topics 
are re-visited in subsequent chapters when it is relevant to the discussion. 
The Association Between Motor Skill and Emotional Wellbeing in Typically 
Developed Populations 
 Studies of Infants 
Descriptive studies from infancy research have demonstrated that there is an 
important association between emotion and motor development. For example, 
epidemiological studies have shown that delays in achieving milestones, such as 
standing and walking, increases the likelihood of poor socio-emotional outcomes 
later on (Manzardo et al., 2005; Murray et al., 2006; Piek, Barrett, Smith, Rigoli, & 
Gasson, 2010; Shaffer et al., 1985; Sigurdsson, van OS, & Frombonne, 2002; van 
OS, Jones, Lewis, Wadsworth, & Murray, 1997). van Os and colleagues found that 
there was a statistically significant relationship between delayed motor development 
and childhood affective disturbance (CAD), which is a strong predictor of affective 
disorder (AD) in adults (Jones & Tarrant, 2000). Other studies have highlighted the 
influence locomotion has on emotional development in infants (Bertenthal, Campos, 
& Kermoian, 1994; Campos, Bertenthal, & Kermoian, 1992; Uchiyama et al., 2008). 
For instance, Campos and colleagues have demonstrated that the emotional 
dynamics between mother and child change for the better when the infant becomes 
independently mobile. However, the later this occurs the less noticeable the change 
is.  
 Studies of School-aged Children 
Studies of school children have shown that physical competence becomes an 
appreciable determinant of social standing during the primary school years (e.g. 
Buchanan, Blankenbaker, & Cotten, 1976; Chase & Dummer, 1992; Vannatta, 
Garstein, Zeller, & Noll, 2009). So it is notable that children who are constantly 
rejected by their peers are vulnerable to feelings of loneliness and sadness 
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(Causgrove Dunn, Dunn, & Bayduza, 2007; Krause-Parello, 2008; Kristensen, 1995). 
Therefore, it is not surprising that a number of studies have shown that peer 
rejection leads to emotional problems (Gazelle & Druhen, 2009; Hymel, Rubin, 
Rowden, & LeMare, 1990; Leary, 1999). Specifically, Hymel and colleagues 
demonstrated that, in early primary school, rejection of young children by their peers 
is a predictor of internalizing problems such as fearfulness, anxiety, and social 
withdrawal later on in primary school. Social withdrawal is negatively associated with 
self-perceptions of social competence. Moreover, fear of negative evaluation is a 
central feature of social anxiety (Beidel, Turner, & Morris, 1999). Following on from 
this, an investigation of the friendship expectations of children involved in sport 
found that their attitudes towards less skilful team members were considerably more 
negative than attitudes toward either opposition team members or non-players 
(Bigelow, Lewko, & Salahani, 1989). Collectively, these findings demonstrate the 
important role a child’s physical competence has on their ability to develop positive 
relationships with peers and the adverse effect of peer rejection on a child’s self-
concept and emotional wellbeing. 
It logically follows that participation in physical activities, such as sport, provides 
children with opportunities for social growth, which in turn enhances their emotional 
wellbeing. In agreement with this, researchers have found that sport participation 
improves the emotional wellbeing of young adolescents (Donaldson & Ronan, 2006; 
Steptoe & Butler, 1996). Donaldson and Ronan found that greater participation in 
sport was associated with improved emotional wellbeing and global self-worth in girls 
aged 11-to-14 years of age. Additionally, greater sport participation lead to higher 
levels of self-perceived sports competence. Interestingly, those that perceived 
themselves to be competent reported fewer problems related to internalizing 
behaviours, irrespective of their actual sports competence as assessed by an external 
rater. It is noteworthy that the study by Steptoe and Butler included both females 
and males, however no gender affects were found.  
The research suggests there is a strong link between self-perceptions, a willingness 
to participate in physical activities that provide a forum for developing positive 
relationships, and emotional wellbeing. This is likely to be because sport provides an 
environment where children can cooperate with each other in the pursuit of shared 
interests and common goals. Thus, assisting peers to fulfill their interests and 
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achieve goals is a means of gaining social capital (Morrow, 1999; Pinkerton & Dolan, 
2007; Steinfield, Ellison, & Lampe, 2008).  
Self-concept 
Self-concept refers to how an individual regards himself or herself. Work examining 
physical self-concept beliefs in children and teenagers has provided some indication 
of how the relationship between self-perceptions and motor performance may 
influence participation in physical activity, and therefore emotional wellbeing. Marsh 
and colleagues have conducted several studies that have investigated self-concept in 
this context (Marsh, Chanal, & Sarrazin, 2006; Marsh, Gerlach, Trautwein, Ludke, & 
Brettschneider, 2007; Marsh, Papaioannou, & Theodorakis, 2006). For example, 
Marsh, Chanal, and Sarrazin examined the nature of the relationship between 
physical self-concept and motor performance by studying gymnasts who were in 
their early teens. The findings showed that physical self-concept and gymnastic 
performance are reciprocally related. In other words, prior high positive physical self-
concept for gymnastics, leads to greater subsequent levels of performance, than can 
be explained by previous levels of performance. Yet, higher levels of previous 
gymnastics performance leads to greater levels of subsequent physical self-concept 
for gymnastics, than can be explained by prior levels of physical self-concept.  
Trautwein, Gerlach, and Ludtke (2008) extended Marsh and colleagues’ (2006) 
research by not only examining whether the relationship between physical self-
concept and physical activity levels was reciprocal in primary school students, but 
whether they would demonstrate frame of reference effects (see Bach & Tipper, 
2006). That is, would the children develop relatively low self-concepts in high 
achieving groups and comparatively high self-concepts in low achieving groups? 
Statistically significant frame of reference effects were found, confirming the role of 
performance feedback in the development of physical self-concept.  
Self-efficacy 
Self-efficacy reflects a person’s judgment as to whether they have the capacity to 
succeed in a specific context. It has been of interest to researchers examining the 
relationship between emotion and motor performance in children. For example, 
Chase (2001a, 2001b) has investigated self-efficacy and motor performance in 
children and young teenagers. In the most interesting of her two studies (2001b), 
Chase examined how 8-to-14 year-old children’s age, gender, and self-efficacy 
influenced motivational intentions, future self-efficacy, and attributions after 
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imagining failure. The participants were read a scenario and then asked to imagine 
that what occurred in the piece they had just heard, happened to them while they 
were practicing a skill of their choice. The scenario described failure to successfully 
perform a skill after repeated practice. After imagining the scenario the children 
responded to a series of one-item questions using an 11-point and a 4-point scale.  
The researcher (Chase, 2001b) found that more than three times as many high self-
efficacy children would participate in the skill activity in the future compared to low 
self-efficacy children. Additionally, high self-efficacy children had higher future self-
efficacy than low-self-efficacy children. Chase indicated that this was the most 
influential difference between the children. Though ability attribution also contributed 
to self-efficacy differences, with low self-efficacy children being more inclined to 
attribute their failure to lack of ability. Furthermore, children that were 8-to-9 years 
of age had higher self-efficacy and demonstrated greater effort than children who 
were 10-to-14 years of age. This finding is consistent with research related to the 
difficulty young children have differentiating between effort and ability (Fry & Duda, 
1997; McCarthy, Jones, & Clark-Carter, 2008; Nicholls & Miller, 1983; Smith, 
Balaguer, & Duda, 2006; Smith, 2006). 
Weiss and colleagues (Weiss & Amorose, 2005; Weiss, Ebbeck, & Horn, 1997) have 
also made a contribution to our understanding of the association between self-
efficacy and motor behaviour in children. Specifically, they examined the relationship 
between self-perceptions of physical competence, individual-difference variables, and 
sources of physical competence information. Weiss, Ebbeck, and Horn found that 
there was considerable variability in the criteria children used to evaluate their 
physical competence, which in this context is analogous to generalized self-efficacy 
for physical activity (Bandura, 1997). However, cluster analysis showed there were 
four distinct groups.  
The first group contained younger children with higher competitive trait anxiety and 
lower generalized self-efficacy for physical activity. They indicated that pre-game 
anxiety provided the most competence related information. The second group was of 
average age with lower generalized self-efficacy for physical activity and lower self-
worth. They placed little importance on parental evaluation and pre- game anxiety as 
sources of information. In the third group the children were of average age. They 
had higher generalized self-efficacy for physical activity and higher self-worth. These 
children favored self-referenced and parental sources of competence information. 
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The fourth group was older. They were high in competitive trait anxiety and low in 
generalized self-efficacy for physical activity and self-worth. These children were 
strongly drawn to social comparison as a source of competence information. Whilst 
age was a key determinant of group membership, individual psychological 
characteristics were also influential.  
In a more recent study, Weiss and Amorose (2005) extended the research by 
including actual competence, as assessed by teacher’s ratings of the children’s motor 
ability. This time cluster analysis produced five groups. The most notable finding was 
that those high in perceived and actual ability drew on many and varied information 
sources, whereas those low in perceived and actual ability placed less importance on 
the number of sources. However, as the study was not designed to establish 
causation, the nature of the association between motor skill and the number of 
sources and types of information remains unclear. 
Anxiety 
Many of the studies that have investigated the association between emotion and 
motor behaviour in children and adolescents have focused on anxiety (Bois, Sarrazin, 
Brustad, Trouilloud, & Cury, 2005; Gould, Eklund, Petlichkoff, Peterson, & Bump, 
1991; Grossbard, Smith, Smoll, & Cumming, 2010; Hall, Kerr, & Matthews, 1998; 
Hanson, 1967; Lewthwaite & Scanlan, 1989; Magill & Ash, 1979; Ommundsen & 
Pedersen, 1999; Osborne & Kenny, 2008; Passer, 1983; Ryan, 2005; Scanlan & 
Passer, 1978; Shaffer, et al., 1985; Sigurdsson, et al., 2002; Simon & Martens, 1979; 
Wilson & Raglan, 1997). It can be characterized as unease or apprehension about a 
current or future situation that may be real or imagined.  
A longitudinal study by Sigurdsson and colleagues (2002) found that boys with under 
developed motor skills were over three times more likely to show signs of anxiety by 
the age of 11. Similarly, a study of a 1962-1963 birth cohort by Shaffer et al. (1985) 
found that awkwardness and/or fine motor coordination difficulties in 7-year-old 
children were a strong predictor of emotional problems such as anxiety by the time 
the children were 17–years-old. A cross-sectional study found that in the latter years 
of primary school, children who do not participate in organized sport demonstrate 
higher levels of trait anxiety associated with competitive situations than children who 
do participate (Magill & Ash, 1979). Additionally, it has been shown that in 
competitive situations such as sport, individuals with high trait anxiety experience 
state anxiety more frequently and with greater intensity than those with low trait 
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anxiety (e.g. Gould, et al., 1991; Lewthwaite & Scanlan, 1989; Passer, 1983). 
Scanlan and Passer conducted two studies that examined the sources of competitive 
stress in male and female children who played competitive soccer. The results were 
similar in each study and showed that higher stress 30 minutes before the game was 
associated with high trait anxiety and higher basal state anxiety. This is consistent 
with the findings of the studies referred to earlier. Notably, self-esteem and 
expectations about individual and team performance also influenced competitive 
stress before the game. A negative game outcome and lack of enjoyment were the 
main contributors to post-game stress.  
Wilson and Raglin (1997) assessed whether Hanin’s (1986) individual zone of optimal 
functioning (IZOF) theory was applicable to 9 to 12-year-old children. The IZOF 
proposes that individual differences determine an athlete’s optimal level of anxiety 
for facilitating performance. Additionally, the theory argues that rather than being a 
fixed point within the moderate range of anxiety, as is predicted by the inverted-U 
hypothesis, the optimal level of anxiety for motor performance moves within a range 
that can be low, moderate, or high, depending on the individual.  
The children that took part in the study were participating in a development program 
at a youth track and field club. Study participants were grouped according to age (9-
10-year-olds and 11-12-year-olds). They were assessed 24 hours before each of six 
athletics competitions and again one hour before the competitions commenced. 
Three of the competitions were classified as important and three as less important.  
The overall findings were consistent with IZOF research using adult and teenage 
samples. There was considerable variability in the reported optimal anxiety level for 
sporting performance. Interestingly, there were no age or gender differences for 
competitions considered to be important, but there were differences for the 
competitions deemed to be less important. In this situation, younger children were 
less anxious than older children and the younger girls were unable to predict their 
pre-competition anxiety level. The researchers (Wilson & Raglan, 1997) contended 
that the results provide further support for the IZOF, which they suggested is a more 
plausible account of the anxiety-performance relationship than the inverted-U 
hypothesis. 
Studies investigating the relationship between anxiety and motor performance have 
mostly looked at it in the context of competitive sports. However a few studies have 
used different evaluative contexts. For example Simon and Martens (1979) compared 
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the pre-event anxiety levels of 9-to-14-year-old boys engaged in recreational sport, 
music performance, physical education class, or class academic tests. In each 
context, baseline state anxiety scores were obtained at least 2 days prior to 
measuring pre-event anxiety levels. The results indicated that music performance 
elicited the highest anxiety scores, followed by recreational sport, and lastly the 
school assessments. Individual musical performance and sports displayed higher 
scores than team sports. Surprisingly, there were no differences between contact 
sports and non-contact sports, however individual contact sports had significantly 
higher scores than team contact sports.  
The study was motivated by the popular debate surrounding the psychological 
benefits of children’s competitive sport, so that was the focus of the discussion, 
which simply concluded that the pre-event anxiety scores for competitive sport were 
not unduly high when compared to the other evaluative activities. It is noteworthy 
that the only studies to have used physiological measures, when examining children’s 
competitive state anxiety in a sports context, were also motivated by the debate 
about whether children’s participation in competitive sport was beneficial or 
detrimental (Hanson, 1967; Skubic, 1955). Their conclusions were similar to those of 
Simon and Martens. 
A handful of studies have specifically examined musical performance anxiety in 
children and adolescents (Osborne & Kenny, 2008; Ryan, 1998, 2004, 2005). Ryan 
suggested that musical performance anxiety is considered a subtype of social phobia, 
but there are those that disagree with that view (Osborne & Franklin, 2002). Ryan 
used physiological, behavioural, and self-report measures in her studies that 
examined trait and state aspects of musical performance anxiety. Overall the 
researcher found that trait and state anxiety were highly correlated with each other 
and global and social self-worth. Additionally, the results suggested there may be 
gender differences. However, as the studies were methodologically flawed the 
findings should be viewed with some caution.  
Osborne and Kenny (2008) recently conducted a more methodologically sound study 
that investigated the role of negative performance experiences in the development of 
music performance anxiety in 11-to-19-year-old musicians. The researchers found 
that the participants who reported an early negative music performance experience 
had high music performance anxiety later on, when compared to those who did not 
report a negative experience. Additionally, being female was a statistically significant 
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predictor of music performance anxiety. Osborne and Kenny suggested that for some 
vulnerable young musicians an early aversive performance experience leads to high 
levels of music performance anxiety later on in life. This can make a career as a 
professional musician difficult to achieve. 
The Association Between Motor Skill and Emotional Wellbeing in Atypically 
Developed Populations 
In the past a handful of studies have investigated the link between motor 
development and emotional functioning in an educational setting, using groups of 
participants that are classified under the rubric of emotional disturbance. The term is 
used to describe a condition that does not have formal clinical diagnostic criteria, but 
is considered an educational disability under the Individuals with Disabilities 
Education Improvement Act of 2004 (USA). There is evidence that emotionally 
disturbed children score lower than matched comparison groups on a number of 
variables associated with motor skill. Although no strong claims have been made 
about causality, the implication is that emotional problems lead to poor motor 
development in this population (Auxter, 1969; Poindexter, 1969; Politino & Smith, 
1989). 
Other researchers have studied health related conditions that have clinical diagnostic 
criteria. They have revealed that children with certain conditions, as defined by the 
DSM-IV-TR (American Psychiatric Association, 2000) and/or the ICD-10 (World 
Health Organization, 2004), often have co-occurring poor motor skills and emotional 
problems. For example, this is evident in conditions like Developmental Co-ordination 
Disorder (DCD) (e.g. Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001), 
Attention Deficit Hyperactivity Disorder (ADHD) (Daviss, 2008; Kadesjo & Gillberg, 
1998; Vance et al., 2006), and Autism Spectrum Disorders (ASD) (Staples & Reid, 
2010; White, Oswald, Ollendick, & Scahill, 2009).  
However, DCD studies are the only ones to have systematically examined the 
relationship between motor skill and emotion (Bouffard, Watkinson, Thompson, & 
Causgrove Dunn, 1996; Cummins, Piek, & Dyck, 2005; Green, Baird, & Sugden, 
2006; Henderson, May, & Umney, 1989; Peens, Pienaar, & Nienaber, 2007; Piek, 
Bradbury, Elsley, & Tate, 2008; Poulsen & Ziviani, 2004; Pratt & Hill, 2011; Rose, 
Larkin, & Berger, 1998, 1999; Smyth & Anderson, 2000; Stephenson & Chesson, 
2008; Stott & Moyes, 1985). Children who meet the criteria for having DCD display a 
level of impairment that affects scholastic achievement and/or the activities of every 
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day living in the absence of a diagnosed medical condition, like cerebral palsy, that 
would affect motor performance (American Psychiatric Association, 2000). The 
results from DCD studies have been mixed, however several have shown that there 
is a significant difference in emotional responding and adjustment between children 
deemed to have DCD and children with typically developing motor skills.  
One of the most cited studies from the DCD literature is by Shoemaker & Kalverboer 
(1994), who found that young children who had poor motor coordination were more 
introverted, exhibited poor self-efficacy for social and physical abilities, and had 
higher trait and state anxiety. Notably, the trait and state anxiety scores were highly 
correlated. Furthermore, logistic regression indicated that introversion, low self-
efficacy, anti-social behaviour, and low positive task orientation predicted under-
developed motor skill.  
More recently, Smyth and Anderson (2000) conducted an observational study of 
children to examine the relationship between under-developed motor skills and 
involvement in social and physical play in the school playground. The results 
indicated that children identified as having under-developed motor skills spent more 
time alone or with one or two other children. They also spent more time watching 
games or in wandering around the playground. Notably, they were more varied in 
their playground activities than those with typically developing motor skills. The 
researchers suggested this might reflect both the range of severity of the impairment 
and the diverse strategies children use to cope with their poor motor skills. These 
findings are consistent with research that has examined the concomitants of peer 
rejection (e.g. Bigelow, et al., 1989; Causgrove Dunn, et al., 2007; Gazelle & 
Druhen, 2009; Hymel, et al., 1990; Krause-Parello, 2008). 
Skinner and Piek (2001) used Harter’s (1987) competence motivation theory as a 
framework for investigating self-concept in children with DCD. They found that their 
DCD group also had lower self worth and appreciably higher trait and state anxiety 
than the comparison group. In addition the researchers found that children aged 12-
14 years of age demonstrated lower self-worth and higher anxiety than those aged 
8-10 year of age. 
On the other hand, some DCD studies have shown that under-developed motor skill 
does not always have a negative effect on children’s emotional wellbeing (e.g. 
Cantell, Smyth, & Ahonen, 2003; Piek, et al., 2000; Rose & Larkin, 2002; Rose, et 
al., 1999). For instance Rose, Larkin, and Berger did not find a significant 
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relationship between motor skills and anxiety associated with motor performance. 
However, gender was significantly related to anxiety associated with motor 
performance and there was also significant interaction between gender and motor 
skill. Similarly, Cantell, Smyth, and Ahonen found no significant relationship between 
motor skill and global self-worth. One explanation for the inconsistent results is that 
the researchers employed different methodologies and used different assessment 
instruments. 
Summary 
What we know about the association between emotion and motor behaviour mostly 
comes from descriptive studies. Nevertheless, it is clear that delays in achieving 
motor milestones are associated with poor socio-emotional outcomes later on. For 
example, under-developed motor skill in middle childhood predicts emotional 
problems in the mid-to-late teens.  Notably, physical competence becomes a key 
means of gaining social capital during the primary school years.  Consequently, 
children who regularly participate in sport have greater emotional wellbeing than 
those who do not participate.  
Studies of health related conditions have also revealed that children with DCD, ADHD 
and ASD frequently have co-occurring poor motor skills and emotional problems. 
Though, DCD researchers are the only ones to have systematically examined the 
relationship between motor skill and emotional responding in children. Whilst the 
findings have been mixed, there are strong indications that the emotional responding 
and adjustment of children with under-developed motor skills is different to those 
with typically developing motor skills and that this can have serious consequences 
later in life. 
Emotion and Motor Performance in Adults: Insights from Sports Psychology 
Studies that have investigated the association between emotion and motor 
performance in adults usually focus on sportspeople. Only a handful of the most 
salient findings from those studies are reported here. A common finding in individual 
sports is that the poorer the athlete’s self-efficacy, the greater their anxiety scores 
are immediately before competition (e.g. Hanton & Jones, 1997; Lane, Terry, & 
Karageorghis, 1995; Pijpers, Oudejans, Holsheimer, & Bakker, 2003). Pijpers and 
colleagues finding that novice indoor climbers reported higher anxiety and had 
higher HR when traversing a route positioned high on a climbing wall, when 
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compared to exactly the same route placed low on the wall is particularly 
noteworthy.  
The overall similarity of the adult and child findings is a little surprising. As children 
have difficulty distinguishing between effort and ability until they are around 10 or 11 
years of age (Fry & Duda, 1997; McCarthy, et al., 2008; Nicholls & Miller, 1983). To 
some extent, the congruence between the adult and child studies might be because 
many studies of children include teenagers in the sample. 
Another notable finding is the detrimental influence past experience and associated 
expectations has on competitive anxiety (Davids & Gill, 1995; Jones, Swain, & Cale, 
1990). This is in agreement with the results from Osborne and Kenny’s (2005) study 
of the role negative performance experiences have in the development of music 
performance anxiety in young musicians. Furthermore, it lends support to the 
argument that memory is the re-instantiation of key elements of the sensory 
experience associated with past events (Barrett & Bar, 2010; Barsalou, 2003; 
Damasio, 1999). 
Summary 
In sum, the three studies presented in this thesis were carried out because 
surprisingly little research has specifically explored the relationship between emotion 
and motor skill in primary-school-aged children. It is unclear why this is so, however 
there are general influences such as the lingering effect of Cartesian dualism, and 
the focus of psychological research on processes such as memory, attention, 
language, planning, and problem solving. In addition, the lack of consensus about 
what defines emotion has hindered research in this area. 
Most of what we do know about the link between emotion and motor development 
comes from studies that are grounded in standard trait theory and have drawn on 
information processing models to explain their findings. This view is somewhat 
limited because it overlooks the mutual relationship between the body, action, and 
so-called inner states such as emotion. Alternatively, the embodied perspective 
provides a unique opportunity to integrate perception, emotion, cognition, and goal 
directed action in a biologically plausible way. 
Studies that have examined the relationship between emotion and motor 
development in children indicate that it is a complex area of enquiry. Furthermore, 
they have raised issues that warrant further investigation. For instance many studies 
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have used samples comprised of both children and teenagers, however it has been 
shown that there are age-related developmental differences in emotional 
understanding and expression (e.g. Harter & Buddin, 1987; Herba, Landau, Russell, 
Ecker, & Phillips, 2006; Watling & Bourne, 2007; Widen & Russell, 2003; Workman, 
Chilvers, Yeomans, & Taylor, 2006). Some studies have also found gender effects 
(Barnett, van Beurden, Morgan, Brooks, & Beard, 2010; Garcia, 1994; Jacobs, Lanza, 
Osgood, Eccles, & Wigfield, 2002; Wilgenbusch & Merrell, 1999). Other studies 
indicate that trait and state characteristics are frequently highly correlated (e.g. 
Chase, 2001b; Donaldson & Ronan, 2006; Magill & Ash, 1979; Marsh, Chanal, et al., 
2006; Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001) and relationships 
between other variables are reciprocal (Harter & Jackson, 1993; Harter & Marold, 
1994; Marsh, Chanal, & Sarrazin, 2006; Marsh, Gerlach, Trautwein, Ludke, & 
Brettschneider, 2007; Marsh, Papaioannou, & Theodorakis, 2006). Furthermore, 
most of what we know about the specific relationship between emotion and motor 
skill comes from the DCD literature and there are difficulties associated with the 
diagnosis of DCD (Dewey & Wilson, 2001; Geuze, Jongmans, Shoemaker, & Smits-
Engelsman, 2001; Visser, 2003). Finally, most of the instruments used to probe 
emotion in children only provide information about what can be brought into 
conscious awareness and concerns have been raised about children’s capacity to 
introspect and verbalize the content of internal states (Alfano, Beidel, & Turner, 
2002; Beidel, Neal, & Lederer, 1991).  
The three new studies presented in this thesis are an initial attempt to explore these 
issues using an approach that is informed by an embodied perspective. The first 
study investigated emotional traits. The other two studies probed children’s real-time 
affective responding, because as has already been noted, trait and state variables 
associated with emotion are often highly correlated, so they are best seen as 
locations on a continuum (Avey, Luthans, & Mhatre, 2008; Luthans, Avolio, Avey, & 
Norman, 2007; Posner, Russell, & Peterson, 2005).  
The first study explored the relationship between socio-emotional functioning and 
motor behaviour in a sample of primary-school-aged children whose motor skills 
reflected the normal variation found in the general population. It took a conventional 
approach and used self-report instruments that required the children to introspect 
and then verbalize their experience. This provided an opportunity to critically assess 
assumptions that underpin the latent-trait model and to investigate some of the 
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methodological concerns that have been raised. The aim was to also provide greater 
insight into which characteristics associated with emotion are relevant in the target 
population. Additionally, the intention was to determine if there were circumstances 
under which observed effects were inhibited or enhanced and to gain some 
understanding of how they might have occurred.  
The second study adopted an affective state space approach that is compatible with 
the embodied perspective (e.g. Lang, Bradley, & Cuthbert, 1997; Larsen & Diener, 
1992; Thayer, 1996; Watson & Tellegen, 1985).  This approach is based on the 
belief that human emotion has evolved from motivational neural networks that 
developed early in evolutionary history and is aimed at enhancing perception and 
bolstering action readiness in order to respond to threats and opportunities (for a 
review see Lang, 2010). Study 2 explored contextual influences on aspects of 
children’s affective responding that can be brought into conscious awareness. This 
was achieved using a pictorial scale. Doing so placed less of a demand on the 
children’s language comprehension and expression skills. 
The third and final study also adopted an affective state space approach to the study 
of emotion. It extended Study 2 by exploring the influence of children’s motor skill 
on aspects of their momentary affective responding that are not readily brought into 
conscious awareness. This was achieved by using widely accepted physiological 
indices of affect. 
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STUDY ONE 
Overview 
Overall, the studies that were reviewed in the previous chapter indicated that 
emotion has an appreciable relationship with motor behaviour in children. For 
instance, a number of studies have demonstrated that physical activity and self-
worth are strongly correlated (e.g. Gruber, 1986 for a met-analysis). While the 
findings from other studies that have examined the association between anxiety and 
motor performance have been broadly comparable to those from studies examining 
children’s performance anxiety in academic contexts (see Hembree, 1988 for a meta-
analysis). However, there are methodological and conceptual issues that have 
impeded progress towards a more complete understanding of the association 
between emotion and motor behaviour in children.  
First, questions concerning its developmental trajectory remain, because researchers 
have generally used samples of teenagers or a combination of children and 
teenagers. Those that used the latter rarely make a distinction between the two age 
groups. However, there are age-related developmental differences in emotional 
understanding and expression (e.g. Brechet, Baldy, & Picard, 2009; Harter & Buddin, 
1987; Herba, Landau, Russell, Ecker, & Phillips, 2006; Posner, Russell, & Peterson, 
2005). There are also domain-specific differences that are associated with gender 
(e.g. Barnett, van Beurden, Morgan, Brooks, & Beard, 2010; Garcia, 1994; Jacobs, 
Lanza, Osgood, Eccles, & Wigfield, 2002; Wilgenbusch & Merrell, 1999). This has the 
potential to further complicate the relationship between emotion and motor 
behaviour, particularly if the variables interact. Furthermore, shortcomings in the 
psychometric properties of several instruments commonly used to assess emotion 
and motor behaviour have been identified (Chen, Tseng, Hu, & Cermak, 2009; Craft, 
Magyar, Becker, & Feltz, 2003; Egberink & Meijer, 2011; Feltz, 1988b; Harter, 1982; 
Ommundsen & Pedersen, 1999; Rose & Larkin, 2002; Tan, Parker, & Larkin, 2001; 
Tenenbaum, Furst, & Weingarten, 1985). This raises questions about the veracity of 
the findings. 
Second, most of what we know about the specific relationship between emotion and 
motor skill comes from the DCD literature. Whist this is not problematic in itself, 
there are difficulties with the diagnosis of DCD. Moreover, it frequently co-occurs 
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with several health-related conditions (Emck, Bosscher, Beek, & Doreleijers, 2009; 
Geuze, et al., 2001). These issues may have limited the findings from DCD studies.  
Third, a latent-trait model has dominated research in this area (Clore & Ortony, 
2008; Lewis, 2005). In this context, traits are general tendencies to respond in a 
certain way. The latent-trait model presupposes the relevant factors are discrete 
components, which are hierarchically organized and linearly related. The assumption 
that trait dimensions are universally applicable and that individual differences are 
distinguished by their particular location within each dimension is fundamental to this 
approach.  However, there is empirical evidence demonstrating that an individual’s 
response varies over time and changing circumstance (e.g. Craft, et al., 2003; 
Kendall, Finch, Auerbach, Hooke, & Mikulka, 1976; Rodriguez, Wigfield, & Eccles, 
2003). Although the present study employed a relatively conventional approach 
similar to that used by many researchers in this field, it goes some way toward 
addressing the issues described above by adopting a perspective that is mindful of 
the dynamic nature of personality and the need to take into account contextual 
influences, even when examining supposed global traits. It also provides an 
opportunity to test the assumptions of the latent-trait model. 
The Association Between Motor Behaviour and Emotional Wellbeing in Children 
 Motor Development and Emotion in Infancy and Early Childhood 
Several studies have shown that delays in achieving motor milestones or having 
motor coordination difficulties in early childhood are correlated with childhood 
affective disorder and anxiety (e.g. Piek, Barrett, Smith, Rigoli, & Gasson, 2010; 
Sigurdsson, van OS, & Frombonne, 2002; van OS, Jones, Lewis, Wadsworth, & 
Murray, 1997). However, they did not establish whether delayed motor milestones or 
early childhood motor coordination difficulties are directly associated with causation 
or are merely an epiphenomenon of causal processes (Jones & Tarrant, 2000). Other 
studies of emotional development in infants have demonstrated that the emotional 
dynamics between mother and child undergo a positive change with the onset of 
independent locomotion in the infant. However, the later this occurs the less marked 
the change is (Campos, Kermoian, & Zumbahlen, 1992; Zeynep, Emde, Campos, & 
Appelbaum, 1995).  
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 Motor Performance, Emotions, and Social Relations in Children 
A longitudinal study by Shaffer et al. (1985) demonstrated that motor coordination 
difficulties at 7 years of age were a strong predictor of anxiety and withdrawal at 17 
years of age. This is not surprising because as children grow older, physical 
competence becomes an increasingly important means of building positive 
relationships with peers (e.g. Buchanan, Blankenbaker, & Cotten, 1976; Causgrove 
Dunn, Dunn, & Bayduza, 2007; Chase & Dummer, 1992; Vannatta, Garstein, Zeller, 
& Noll, 2009). Boivin and Begin (1989) maintain that for children physical 
competence is more important to being popular than social competence. Felson and 
Bohrnstedt (1979) found that children and teenagers’ physical competence greatly 
influenced whether peers saw them as attractive. Furthermore, Cole and colleagues 
(Cole, et al., 2001) found that social acceptance, physical appearance, and athletic 
prowess were highly correlated in a sample of children and young adolescents.  
In keeping with this, a number of findings indicate participation in sport increases 
children and teenagers’ emotional wellbeing by improving physical self-concept, 
global self-worth, and self-perceived sport competence (Chase, 2001a; Donaldson & 
Ronan, 2006; Findlay & Coplan, 2008; Magill & Ash, 1979; Marsh, Chanal, et al., 
2006; Marsh, et al., 2007; Steptoe & Butler, 1996). In all probability this is because 
sport provides an environment where children can cooperate with each other in the 
pursuit of shared interests and common goals. Following on from this, assisting peers 
to fulfill their interests and achieve goals provides a child with social capital that can 
be used to enhance their standing, which in turn improves the child’s emotional 
wellbeing (Morrow, 1999; Pinkerton & Dolan, 2007; Steinfield, Ellison, & Lampe, 
2008). 
Alternatively, children who are constantly rejected by their peers are vulnerable to 
feelings of loneliness and sadness (Causgrove Dunn, et al., 2007; Krause-Parello, 
2008; Kristensen, 1995).  Thus, rejection can lead to emotional problems (Gazelle & 
Druhen, 2009; Hymel, Rubin, Rowden, & LeMare, 1990; M. R. Leary, Schreindorfer, 
& Haupt, 1995). In line with this, fear of negative evaluation is a central feature of 
social anxiety and Beidel, Turner, and Morris (1999) found that 60 percent of their 
sample of children with social anxiety experienced moderate to high anxiety 
associated with athletics or musical instrument performance. Interestingly, an 
investigation of the friendship expectations of children involved in sport found that 
their attitudes towards less skilful team members were considerably more negative 
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than attitudes toward either opposition team members or non-players (Bigelow, 
Lewko, & Salahani, 1989). Moreover, Lewthwaite and Wulf (2009) demonstrated that 
feedback about how an individual’s performance compares with that of their peers 
has a rapid and lasting affect on motor learning in young adults. Specifically, an 
individual’s mere belief about their level of skill, when compared to others, is enough 
to influence their performance. Thus, negative feedback can create a vicious cycle of 
poor performance.  
It seems this vicious cycle also applies to children. Hence, there may be an incentive 
for those who are less physically skilled to avoid participating in sport in order to 
reduce the likelihood of being rejected (Eccles, 1993; Harter, 1999). However, 
withdrawing from physical activities can result in the emergence of a negative bias 
(Vaish, Grossman, & Woodward, 2008; Van Dijk, 2009; Wilson & Gilbert, 2005) that 
provokes anxiety at the mere thought of being required to take part in such activities 
with other children.  
 Motor Behaviour and Self-Concept in Typically Developed Children  
Self-concept has been shown to be an important predictor of a variety of outcomes 
and is closely linked to psychological wellbeing. Hagger, Biddle, and Wang (2005) 
have broadly characterized it as the descriptive and evaluative perceptions a person 
has about themselves. Contemporary approaches generally view self-concept as a 
multidimensional construct that consists of a number of domains that are 
hierarchically organized (Eccles et al., 1989; Harter, 1985, 1988; Yeung, Chui, Lau, 
McInerney, & Russell-Bowie, 2000). The typical hierarchical model has global self-
concept at its apex, with contextual dimensions at an intermediate level and 
situational dimensions at the base. Constructs at the apex are portrayed as being 
general and relatively stable. Whereas, lower down the hierarchy constructs become 
increasingly specific and changeable (Hayes, Crocker, & Kowalski, 1999).  
However, Marsh and colleagues (Marsh, Byrne, & Yeung, 1999; Marsh & Craven, 
2006) questioned the rationale behind hierarchical models and subsequently 
proposed an alternative. It is known as the reciprocal effects model (REM). In the 
REM the causal relationship between a domain-specific component and a 
performance outcome associated with that domain is bidirectional. The REM model 
has been supported by a number of studies examining physical self-concept in 
children and adolescents (e.g. Marsh, Chanal, et al., 2006; Marsh, Papaioannou, & 
Theodorakis, 2006; Trautwein, Gerlach, & Ludke, 2008).  
Chapter 2: Study One 
 38 
 Self-worth  
Self-worth is generally considered to be the evaluative component of self-concept 
(Harter, 1987; Horn, 2004; Sonstroem, Harlow, & Salisbury, 1993). It is highly 
correlated with affect and is considered an indicator of emotional adjustment 
(Baumeister, 1993; Harter & Jackson, 1993). Smoll, Smith, Barnett, and Everett 
(1993) maintained that self-worth is the result of social interaction with significant 
others who are an important source of feedback and social comparison. This enables 
an individual to draw conclusions about themselves. Though, it is important to note 
that the process does not necessarily involve conscious self-reflection (Greenwald & 
Banaji, 1995; Koole, Dijksterhuis, & van Knippenberg, 2001).  
Some researchers (Brown, Dutton, & Cook, 2001) have made a distinction between 
self-worth and self-esteem, insisting that the former is short-lived self-appraisals of 
ones characteristics and abilities and the latter is the enduring global regard an 
individual has for him or her self. Alternatively, others have considered self-esteem 
to be a self-evaluation that is tightly bound to how others perceive us. From this 
standpoint self-esteem appears to be analogous to self-worth. Furthermore, Horn 
(2004) used the terms interchangeably, which suggests the terms are synonymous. 
That is the position taken throughout this chapter. 
Competence Motivation Theory 
Harter’s competence motivation theory (e.g. 1987) is a ubiquitous theoretical 
framework in research examining children’s socio-emotional functioning. It employs a 
multidimensional model that includes global and context-specific constructs. Harter 
proposed that competence in valued domains and social support/positive regard are 
two constructs that have a critical influence on self-worth. Consequently, they elicit 
strong emotions that effect mood (Harter & Marold, 1994).  
The competence in valued domains construct was based on James’ (1892) 
proposition that global self-worth is predicated on the ratio of an individual’s 
successes to their pretensions. The social support/positive regard construct was 
underpinned by Cooley’s (1902) proposal that an individual’s sense of self is 
influenced by what they believe others think of them. According to Harter, children’s 
competence motives develop over time through repeated transactions within their 
physical and social environments. 
Harter and colleagues’ (e.g. 1987) original model proposed that social 
support/positive regard and competence in valued domains influenced self-worth, 
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which in turn influenced affect. However, when the putative causal order of the 
variables was reversed, the model fit the data equally well. Moreover, both models 
were supported by the findings of open-ended interviews with adolescents, which 
indicated that approximately half of the adolescents felt that low self-worth lead to 
depression, whilst the other half felt the opposite was true. So whether cognition or 
affect takes precedence may depend on the particular context and situation (Harter 
& Jackson, 1993; Harter & Marold, 1994).  
In the past, Feltz (1988b) noted that although the developmental nature of Harter’s 
model (e.g. 1987) made it appealing for use in child physical activity and sports 
psychology research, only a relatively small number of studies have tested its worth. 
Over 30 years later that situation remains comparatively unchanged. However, 
Rodriguez, Wigfield, and Eccles (2003) recently applied the model in a youth sport 
setting.  
Rodriguez and colleagues’ (2003) proposed model predicted that sports competence 
beliefs and the value placed on athletics would decline, whereas self-worth would 
remain unchanged over time. The researchers employed structural equation 
modeling to analyze the data. Rodriguez and colleagues asserted that their model 
was upheld. As predicted, the decline in sports competence beliefs and the value of 
athletics was statistically significant over the 3 years of the study. However, self-
worth also changed significantly between years one and two, so Rodriguez and 
colleagues contention that self-worth would remain stable was at best only partially 
supported. That aside, the most interesting finding was that the slope and intercept 
variances were significantly different from zero. This indicated that individuals had 
appreciably different start values that changed at different rates and moved in 
different directions. Hence, Rodriguez and colleagues argued that idiographic as well 
as nomothetic studies should be conducted in the future. 
A number of other studies have used the Self Perception Profile for Children (Harter, 
1985) to verify the association between self-worth and participation in physical 
activity. For example, Seidel and Reppucci (1993) found that over the course of a 
sport season the self-worth of 8 to 9 year-old boys, who participated in either a 
soccer or baseball competition, improved. Another study investigated the association 
between participation in physical activity, body-mass index, scholastic achievement 
and self-worth in sixth grade students, whilst controlling for socioeconomic status, 
family structure and gender (Seidel & Reppucci, 1993). The researchers found that 
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the children who were more physically active had appreciably higher self-worth than 
those who were less physically active.  Similarly, Donaldson and Ronan (2006) 
examined the relationship between sport participation and emotional wellbeing in 11 
to 14-year-old girls. The researchers found that greater participation in sport was 
significantly associated with improved self-worth, regardless of the participants’ 
actual level of competence.  
Achievement Goal Theory 
Achievement goal theory (e.g. Nicholls, 1984) is also commonly employed in studies 
examining socio-emotional functioning. It proposes that motivational orientation 
influences self-worth. The basic premise is that there are two motivational 
orientations, one being mastery (task orientation) and the other performance (ego 
orientation). Mastery and performance represent two distinct ways of characterizing 
competence. Following on from this, individuals’ self-perceptions regarding their 
competence affect their self-worth (Hulleman, Schrager, Bodmann, & Harackiewicz, 
2010). Though Nicholls emphasized that the goal orientations are not mutually 
exclusive. 
According to Nicholls’ (1984), task-orientated individuals use self-referenced 
cognitive appraisals when assessing their ability and this facilitates maintaining self-
worth.  Ego-orientated individuals’ self-evaluations rely on how their ability compares 
to others. If they do not compare favorably their self-worth is at risk. However, goal 
orientations do not emerge until around 12 years of age, because young children 
have difficulty distinguishing between effort and ability (Fry & Duda, 1997; McCarthy, 
Jones, & Clark-Carter, 2008; Nicholls, 1984; Nicholls & Miller, 1983).  
Kavussanu and Harnisch (2000) looked at the role of goal orientations and 
perceptions of athletic competence on the self-worth of children aged 11 to 14 years. 
The researchers found that high task-oriented children had significantly higher self-
worth than those with low task-orientation. Perhaps the most interesting finding was 
that adolescents who believed they had below average competence had lower self-
worth. As there were no statistically significant differences at other competence 
levels, it appears that self-worth is not threatened if an individual believes they have 
at least average competence.  
More recently Smith, Balaguer, and Duda (2006) examined the achievement goal 
orientation of 9 to 12 year-old male soccer players. The researchers then determined 
whether goal orientation influenced perceptions of motivational climate, peer 
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relationships, and motivation-related responses. The children with a low ego/high 
task orientation enjoyed more positive sport-related outcomes than those with a high 
ego/low task orientation. Generally, those with relatively lower task-orientation 
demonstrated less adaptive responses.  
Though the results were mostly consistent with previous studies, the proportion of 
children who were in high ego orientation clusters was smaller than in studies with 
older participants.  The researchers (Smith, et al., 2006) suggest this is indicative of 
a less mature sample, whose members had difficulty distinguishing between effort 
and ability. This is in agreement with the findings from other research (e.g. Fry & 
Duda, 1997; McCarthy, et al., 2008; Nicholls, 1984; Nicholls & Miller, 1983). 
Collectively, the findings raise questions about the relevance of achievement goal 
theory to young populations. 
 Measurement Issues in Studies of Self-worth in Children 
Harter’s competence motivation theory (e.g. 1987) and the instruments associated 
with it (e.g. Harter, 1985, 1988) are widely used by researchers examining the socio-
emotional functioning of children and teenagers. However, Harter’s model has been 
criticized by Feltz (1988b) because the domains it encompasses are measured as 
traits, so situational factors are overlooked. According to Feltz, this reduces its 
predictive value in relation to performance. Other researchers have questioned the 
validity of constructs within the model.  
Marsh (1986) found that there was little evidence that domain-specific self-
perceptions on global self-worth vary as a consequence of a domain’s perceived 
importance in a sample of older teenagers and young adults. In a regression 
analysis, self-perception scores accounted for almost all of the variance associated 
with self-worth. Alternatively, rated importance and self-perceptions/rated 
importance interactions made only a minor contribution. Though one of the strongest 
contributions made by the rated importance construct was in the physical abilities 
domain, other research has shown that including it does not appreciably improve the 
predictive value of the model (Ebbeck & Stuart, 1993; Hoge & McCarthy, 1984; 
Marsh & Sonstroem, 1995; Rose & Larkin, 2002).  
Achievement goal theory also has its critics. Hulleman, Schrager, Bodmann, and 
Harackiewicz (2010) conducted a meta-analysis of 243 studies to determine whether 
researchers employing achievement goal theory were using the same labels for the 
same constructs. They found that there were substantial differences in conceptual 
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and operational definitions and that the lack of agreement impacted on study 
findings because the instruments used may not be measuring the same things. As 
well, the widely accepted finding that goal orientation does not emerge until around 
12 years of age (Fry & Duda, 1997; McCarthy, et al., 2008; Nicholls, 1984; Nicholls & 
Miller, 1983) casts doubt on whether achievement goal theory can be applied to 
young populations. 
 Self-efficacy  
Self-efficacy is a context-bound and situated construct that contributes to an 
individual’s sense of self-worth. According to Bandura (1977), self-efficacy is the 
belief an individual has about what they can achieve with the skills they have in a 
given context or situation. Particular instances of self-efficacy are subsumed by what 
Bandura describes as generalized self-efficacy.  
Bandura’s social cognitive theory of self-efficacy (1977) proposes that individual’s 
draw on social comparison, verbal feedback, their own past performances, and 
physiological arousal when making judgments about their personal efficacy. Though 
Bandura (1990) emphasized the reciprocal nature of the relationships between the 
variables in his model, he maintained that efficacy expectations have causal 
precedence over behaviour. The model is widely applied in sport and motor 
performance research (Feltz, 1988b). 
Following on from this, there has been interest in the role of self-efficacy in children’s 
motor performance and their participation in physical activity. For example, Weiss 
and colleagues (Weiss & Amorose, 2005; Weiss, Ebbeck, & Horn, 1997) have 
conducted studies examining the relationship between self-perceptions of physical 
competence, individual-difference variables, and sources of physical competence 
information. Weiss, Ebbeck, and Horn found that there was considerable variability in 
the criteria their sample of 8 to 13 year-old children used to evaluate their physical 
competence, which in this context is analogous to generalized self-efficacy for 
physical activity (Bandura, 1997). Cluster analysis showed there were four distinct 
groups. The first group contained younger children with higher competitive trait 
anxiety and lower generalized self-efficacy for physical activity. They indicated that 
pre-game anxiety provided the most competence related information. The second 
group was of average age with lower generalized self-efficacy for physical activity 
and lower self-worth. They placed little importance on parental evaluation and pre- 
game anxiety as sources of information. In the third group the children were of 
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average age. They had higher generalized self-efficacy for physical activity and 
higher self-worth. These children favored self-referenced and parental sources of 
competence information. The fourth group was older. They were high in competitive 
trait anxiety and low in generalized self-efficacy for physical activity and self-worth. 
These children were strongly drawn to social comparison as a source of competence 
information. Weiss and colleagues observed that whilst age was associated with the 
information source used by children, individual psychological characteristics were 
also influential. 
The study by Weiss and Amorose (2005) extended the previous research by 
including actual competence, as assessed by teacher’s ratings of the children’s motor 
skills. On this occasion, the sample was composed of 8 to 14 year-old children. The 
cluster analysis produced five groups. The most noteworthy finding from the second 
study was that those high in perceived and actual competence drew on many and 
varied information sources, whereas those low in perceived and actual competence 
placed less importance on the number of information sources. 
Chase, Ewing, Lirgg, and George (1994) examined whether modifying basketball 
equipment had an effect on the children’s self-efficacy and goal shooting 
performance. This was achieved by reducing the size of the basketball and the 
height of the ring used by 9 to 12 year-old children. The findings demonstrated that 
self-efficacy was higher prior to shooting and males had higher self-efficacy than 
females. Self-efficacy was highest when the children shot at the basketball ring with 
the modified (lower) height. Overall, the children’s performance was poor but 
improved when they shot at the lower ring. This was most evident with females and 
children of both genders in the 9 to 10 years of age range. Despite poor 
performance, overall efficacy expectations remained inflated throughout the trials. As 
no performance feedback was given during the activity, this result suggests that the 
children could not reliably differentiate between effort and ability (see Fry & Duda, 
1997; Nicholls & Miller, 1983).  
 
 
 Measurement Issues in Studies of Self-efficacy in Children 
Perhaps the most widely used instruments for measuring self-perceived competence 
in different domains in children are those developed by Harter (Harter, 1982, 1985, 
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1988). Feltz (1988b) maintains that Harter’s approach to measurement is principled 
and psychometrically sound. However, Cole and colleagues (Cole, et al., 2001) used 
Harter’s Self Perception Profile for Children (1985) to conduct a 3-year 6-wave 
longitudinal study of perceived competence in children and young adolescents. At the 
beginning of the study participants were either in grade three or grade six. The 
younger group had a mean age of approximately 9 years and the older group a 
mean age of approximately 12 years.  
The researchers’ (Cole, et al., 2001) found that the self-reports of the younger group 
had lower validity coefficients than the self-reports of the older group, particularly in 
the behavioural conduct and athletic competence domains. Additionally, there was a 
gender bias in all of the assessed domains. It tended to favor males but the effects 
were relatively small. However, there was a large effect in the physical appearance 
domain, with females substantially under-rating their appearance. Overall, the most 
striking finding was that the social acceptance, physical appearance, and athletic 
competence subscales were so highly correlated, that it cast doubt on the validity of 
the constructs.  
Furthermore, Egberink and Meijer (2011) conducted an item response theory 
analysis of the Self Perceptions Profile for Children (Harter, 1985). The researchers 
used both parametric and non-parametric methods in order to ensure their analysis 
was trustworthy. The two methods are based on similar assumptions, so are 
comparable. 
Egberink and Meijer (2011) found that most scales were weak and measurement 
precision was generally low. Notably, the instrument could not reliably differentiate 
between children with medium or high self-worth. What is more, the respondents 
found the global self-worth items and the physical appearance items semantically 
similar.  
There were also gender differences. The most remarkable being that for males the 
athletic competence domain was unscalable. That is, the responses were so 
inconsistent they indicated a lack of tacit agreement amongst the participants about 
the ranking of the athletic competence items, so the items did not constitute a 
reliable scale. Consequently, Egberink and Meijer (2011) recommend that 
researchers interpret the total scores for the individual subscales cautiously.  
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Other instruments have been developed to measure constructs, such as sport 
confidence, that are associated with self-efficacy (Griffin, Keogh, & Maybee, 1984; 
Martens, Burton, Vealey, Bump, & Smith, 1990; Vealey, 1986). Martens and 
colleagues’ Competitive State Anxiety Inventory-2 (CSAI-2) is the only one to have 
widespread use. It will be discussed more fully in a later section, as it is generally 
employed to assess competitive anxiety. Feltz (1988b) argues that conceptually 
these instruments do not add anything to what has already been provided by 
Bandura (e.g. 1977) and Harter (e.g. 1985). However, a number of researchers have 
also been critical of Bandura’s social cognitive theory of self-efficacy (1977) because 
it relies on unpredictable interactions between variables that are unobservable and ill 
defined. Therefore it is not able to be disproved using scientific method (Kirsch, 
1985; Lang, 1978; Lee, 1989).  
 Anxiety and Motor Performance in Childhood 
 Anxiety and Sport Performance  
Endler and Kocovski (2001) suggest that anxiety is an ambiguous psychological 
construct. In keeping with this claim, it has been characterized as a range of 
multifaceted emotional and motivational states or processes that occur in response 
to a perceived threat (Schwenkmezger & Steffgen, 1989). Passer (1983) described 
competitive trait anxiety as a disposition toward regarding competitive situations as 
threatening. He suggested that in sport the threat derives from a fear of having ones 
motor competence evaluated and failing to meet the demands of the task.  
However, others have noted that additional emotions, such as shame and guilt, 
combine with fear to produce anxiety. The particular combination of emotions is 
determined by prior experience (Izard, 1977; Izard & Blumberg, 1985). In keeping 
with this, Passer maintains that trait competitive anxiety is a reliable predictor of 
state competitive anxiety, which is anxiety that is experienced as a specific 
competitive situation unfolds.  
Lewthwaite and Scanlan (Lewthwaite & Scanlan, 1989) contend that it is widely 
accepted that trait and state competitive anxiety are comprised of two discrete 
constructs. The first is somatic anxiety, which is defined as changes in interoceptive1 
                                            
1  In psychology interoception is commonly defined as the detection of signals from the inner 
organs. However, it can also involve proprioception, i.e. signals from the skin, joints, tendons, and 
muscles. Barrett, L. F., Quigley, K. S., Bliss-Moreau, E., & Aronson, K. R. (2004). Interoceptive 
sensitivity and self-reports of emotional experience. Journal of personality and social psychology, 87(5), 
684-697. 
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feedback that result from fear of evaluation and fear of failure, for example 
increased heart rate or sensations in the gut. The other construct is cognitive 
anxiety, which is described as worrying thoughts about evaluation and the personal 
cost of failure. The cognitive component is thought to always be debilitative, whereas 
the somatic component can sometimes be facilitative (cf. Eysenck, 1979).  
Researchers examining anxiety and motor performance in children have been equally 
interested in trait anxiety and state anxiety because the former is seen as being 
antecedent to the latter. It has been shown that high trait competitive anxiety is 
associated with low self-worth, greater upset at poor performance, and avoidance of 
competitive situations (e.g. Lewthwaite & Scanlan, 1989; Magill & Ash, 1979; Passer, 
1983; Scanlan & Passer, 1981). However, the findings have been inconsistent.  
Magill and Ash (1979) found that older primary school children who do not 
participate in organized sport demonstrate significantly higher levels of trait 
competitive anxiety than children who do participate, however there was no 
significant relationship between self-worth and trait competitive anxiety. Additionally, 
the researchers claimed that there were no significant gender differences on any of 
the measures. Alternatively, Scanlan and Passer (1981) found there was a 
statistically significant negative relationship between self-worth and trait competitive 
anxiety in 11 to 12-year-old male soccer players. Likewise, Lewthwaite and Scanlan 
(1989) found that self-worth and trait competitive anxiety were statistically 
significantly and negatively related in 9 to 14-year-old male wrestlers. The 
researchers also indicated there was a significant negative relationship between trait 
competitive anxiety and self-perceived sport competence (generalized self-efficacy 
for sport). This is comparable to Ommundsen and Pedersen’s (1999) findings 
regarding generalized self-efficacy for sport and trait competitive anxiety in a sample 
of female and male children and teenagers. Conversely, Passer (1983) found no 
statistically significant relationship between high trait competitive anxiety and 
generalized self-efficacy for sport in his study of 10 to 15-year-old male soccer 
players.  
  
  
 Measurement Issues in Sport Competition Anxiety Studies 
The studies under discussion in the previous section all used the Sport Competition 
Anxiety Test (SCAT) (Martens, 1977) to assess trait competitive anxiety. However, 
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they used different instruments to assess manifestations of socio-emotional 
functioning and this may partially explain the differing findings. Nonetheless, there 
are problems with the SCAT. 
The SCAT (Martens, 1977) is a unidimensional scale that assesses trait competitive 
anxiety. Typically, it is used to predict state competitive anxiety associated with 
sport. Although there have been claims that the SCAT has greater predictive value 
than general trait anxiety scales (Passer, 1983), other research has shown that it is 
no more effective than a global measure (Schwenkmezger & Steffgen, 1989). 
Moreover, although the SCAT is based on a theoretical model that proposes trait 
competitive anxiety consists of a cognitive dimension and a somatic dimension, only 
two out of its ten items measure the cognitive aspects (Passer, 1983).  
A factor analysis conducted by Ommundsen and Pedersen (1999) revealed that the 
eight items examining the somatic dimension of trait competitive anxiety accounted 
for 43.5 percent of the variance, whilst the two items examining the cognitive 
dimension accounted for 13 percent, leaving 43.5 percent of the total variance 
unaccounted for. Additionally, the Cronbach’s alpha for the items measuring the 
somatic dimension was 0.80, indicating that overall they were measuring similar 
things. However, the intercorrelation for the two items that measure the cognitive 
dimension was only 0.49, suggesting they were measuring somewhat different 
things. 
The Competitive State Anxiety Inventory-2 (CSAI-2) (Martens, et al., 1990) was 
developed as a multidimensional measure of competitive state anxiety. As such, it 
can be considered a companion to the SCAT (Martens, 1977). The CSAI-2 is 
generally used to predict performance. A meta-analysis performed by Craft and 
colleagues (2003) found there were large correlations between the cognitive anxiety, 
somatic anxiety, and self-confidence subscales of the CSAI-2. In fact, the correlations 
between the subscales were stronger than correlations between the subscales and 
performance. Notably, Craft et al. also found that sport type, skill type, and the type 
of athlete had a moderating role that influenced the strength and direction of the 
relationships between the subscales. The self-confidence subscale of the CSAI-2 was 
the only scale to predict performance adequately. Additionally, Pijpers, Oudejans, 
Holsheimer, and Bakker (2003) found that the anxiety thermometer (Houtman & 
Bakker, 1989) correlated equally well with both the cognitive and somatic subscales 
of the CSAI-2. Together, these findings cast doubt on the claim that cognitive 
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anxiety and somatic anxiety are truly independent. Moreover, Williams and Krane 
(1989) found that when they assessed female collegiate golfers using the SCAT and 
the CSAI-2, competitive trait anxiety, cognitive anxiety, and self-confidence were all 
significantly correlated with social desirability bias, as measured by the Marlowe-
Crowne Social Desirability Scale (Crowne & Marlowe, 1960).  
 Anxiety and Musical Performance  
Playing a musical instrument proficiently requires highly developed fine motor skills. 
Musicians experience anxiety that is associated with having ones physical ability 
evaluated and the fear of being unable to meet the demands of the task. Music 
performance anxiety is generally considered to be composed of cognitive, 
physiological, and behavioural components that are to some extent independent yet 
interact (Craske & Craig, 1984). However some researchers maintain that it is 
psychophysiological in nature (e.g. Zinn, McCain, & Zinn, 2000). Only a handful of 
studies have investigated music performance anxiety in children and/or teenagers.  
Ryan (1998, 2004, 2005) used physiological, behavioural, and self-report measures 
in three studies examining musical performance anxiety in children. The State-Trait 
Anxiety Inventory for Children (STAI-C) (Spielberger, 1973) was used to measure 
anxiety, heart rate was recorded, and two experts rated the performances, which 
had been videotaped. In addition, the Coopersmith Self-esteem Inventory 
(Coopersmith, 1987) was employed to measure self-esteem in the first study. In the 
second study a questionnaire consisting of a series of open-ended questions was 
specifically developed to assess how the children felt about performing.  
Ryan’s (1998) findings from the first study indicated that trait anxiety was 
significantly and positively correlated with state anxiety and negatively correlated 
with global self-esteem, and social self-esteem. State anxiety was also significantly 
and negatively correlated with the global self-worth and social self-worth. Ryan 
argues that the relationship between musical performance anxiety and social self-
worth is unsurprising given that performance anxiety is frequently considered a 
subtype of social phobia, although Osborne and Franklin (2002) point out that the 
empirical evidence supporting this claim is mixed. There was no significant 
correlation between heart rate and the self-report or behavioural measures. Though 
inconsistent findings between physiological, behavioural, and self-report measures 
are not unusual (e.g. Anastassiou-Hadjichralambous & Warden, 2007; Cacioppo, 
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1982; Craske & Craig, 1984; Hubbard, et al., 2004; Lang, 2010; Mauss, Levenson, 
McCarter, Wilhelm, & Gross, 2005).  
Ryan (2004) claims that the results from her second study provide evidence that 
there were gender differences in music performance anxiety. Females who 
performed moderately well had significantly higher state anxiety scores than those of 
either gender who performed poorly or very well. Although this finding implies a 
curvilinear relationship, the results are broadly consistent with other research in both 
adolescents (Osborne, Kenny, & Holsomback, 2005) and adults (Fehm & Schmidt, 
2006). However questions remain, as a complete statistical analysis of trait and state 
anxiety scores for all conditions was not reported.  
In the third study, Ryan (2005) suggests her findings show that there was a 
significant elevation in state anxiety on the day of the performance when compared 
to state anxiety measured in a normal school class one week earlier. However, this 
finding is unremarkable as it simply confirms the situational nature of state anxiety.  
Additionally, state anxiety was significantly and positively correlated with trait 
anxiety. Overall, there were no gender or school grade interactions. This is 
compatible with Ryan’s findings from the second study. Ryan conceded that the 
results of the third study should be interpreted cautiously unless they are confirmed 
by more thorough research. 
More recently Osborne and Kenny (2008) conducted a study examining the role of 
negative performance experiences in the development of music performance anxiety 
in 11 to 19-year-old musicians, as it has been shown that aversive performance 
incidents influence the development of some anxiety disorders. The Music 
Performance Anxiety Inventory for Adolescents (MPAI-A) (Osborne & Kenny, 2005) 
was used to measure music performance anxiety. The trait subscale of the STAI-Y 
(Spielberger, 1983) was used to assess trait anxiety.  
Osborne and Kenny (2008) found that the participants who reported a substantial 
early negative music performance experience had significantly elevated music 
performance anxiety later on, when compared to those who did not have a negative 
experience. There was also a trend towards significantly higher trait anxiety among 
those who reported a negative music performance experience. Additionally, being 
female was a predictor of music performance anxiety. This is in keeping with 
previous research.  
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Osborne and Kenny (2008) suggest their findings indicate that some musicians may 
have a vulnerability to experience challenging performances in a negative way. In 
this group early aversive performance experiences led to appreciably higher 
subsequent levels of music performance anxiety. This is generally consistent with 
Zinn McCain and Zinn’s (2000) high-risk model of threat perception. The findings 
lead Osborne and Kenny to speculate that the MPAI-A was actually measuring 
situational trait anxiety. 
 Measurement Issues in Music Performance Anxiety Studies 
The studies discussed in the previous section used the STAI-C and STAI-Y 
(Spielberger, 1973, 1983) to assess trait and state anxiety in their participants. The 
various STAI inventories assume that state and trait anxiety are separate 
unidimensional constructs. However, the validity of the state-trait model used by 
Spielberger has been questioned (e.g. Kendall, et al., 1976; Schwenkmezger & 
Steffgen, 1989; Tenenbaum, et al., 1985).  
Importantly, Kendall and colleagues (1976) found that the trait construct was 
unstable over time and appeared to be susceptible to contextual influences.  
Tenenbaum et al. (1985) applied the Rasch Model (Rasch, 1960; Wright & Masters, 
1982) to analyze data collected from adult athletes using the STAI. The researchers 
concluded that the STAI is not accurate enough to differentiate between trait and 
state anxiety and this raises concerns about the dimensionality of the scales, their 
interaction, and their relationship with arousal. Whilst Caci, Bayle, Dossios, Robert, 
and Boyer (2003) found that the STAI trait scale also includes measures of 
depression and wellbeing.  
Although the STAI-C is one of the most widely used measures of childhood anxiety, a 
meta-analysis by Seligman, Ollendick, Langley, and Baldacci (2004) found that it was 
not good at discriminating between children with anxiety disorders and those with 
affective disorders. This is consistent with the findings of Caci et al. (2003). 
Furthermore, as the STAI-C is based on the adult version of the inventory, it 
assumes that children experience anxiety and report it in the same way as adults. 
However the findings from a number of studies indicate otherwise (Campbell & 
Rapee, 1996; Grossbard, et al., 2010; Soto, John, Gosling, & Potter, 2008).  
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 Age-related Differences in the Relationship Between Emotion and Motor 
Development 
Despite the overall findings, it is still unclear which characteristics associated with 
emotion and motor performance are important with regard to children because many 
of the relevant studies did not differentiate between this group and teenagers (e.g. 
Bois, Lalanne, & Delforge, 2009; Marsh, Chanal, et al., 2006; Simon & Martens, 
1979; Skubic, 1955). However, decades of research have shown that there are age-
related developmental differences in emotional understanding and expression 
(Brechet, Baldy, & Picard, 2009; Harter & Buddin, 1987; Herba, Landau, Russell, 
Ecker, & Phillips, 2006; Stipek & DeCotis, 1988; Watling & Bourne, 2007; Widen & 
Russell, 2003, 2008, 2010; Workman, Chilvers, Yeomans, & Taylor, 2006). It is 
widely agreed that children’s understanding of emotion becomes more complex with 
age. However, the developmental change across emotional categories is uneven.  
Typically, an appreciation of happiness develops first, closely followed by sadness, 
then fear and anger, and lastly disgust. Moreover, it has been suggested that 
children do not link pride and shame associated with success or failure, to ability and 
effort until they are approximately 12 years old (Stipek & DeCotis, 1988). Likewise, 
the ability to comprehend that two emotions of opposite valence can be experienced 
simultaneously does not fully develop until late childhood or early adolescence 
(Harter & Buddin, 1987). Consequently, it is likely that the relationship between 
emotion and motor behaviour in children will be different to that in adolescents. 
 Gender-related Differences in the Relationship Between Emotion and Motor 
Development 
The previously discussed findings regarding the influence of gender on the 
relationship between emotion and motor behaviour have been mixed. However, 
research in other areas has clearly demonstrated that there are domain specific 
developmental differences between females and males. For instance, a meta-analysis 
of 22 studies that examined self-concept in children and adolescents found 
significant differences between females and males in some domains. However, the 
effects were small and deemed to be of little practical importance (Wilgenbusch & 
Merrell, 1999).  
Nevertheless, Jacobs, Lanza, Osgood, Eccles, and Wigfield’s (2002) study of 
children’s perceptions of self-competence and task values associated with academic 
and sport activities found significant gender differences that were consistent with 
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other research. Once again, the gender related developmental pathways were 
domain specific. For example, gender differences in sport competence beliefs 
appeared to be stable, with females having comparatively low sport self-competence 
beliefs throughout childhood and adolescence. Alternatively, males’ self-competence 
beliefs in the language arts domain declined with age. In addition, changes in 
competency beliefs accounted for over 40 percent of the variance in changes in 
attitude toward tasks for both genders. Notably, the researchers suggest that the 
relationship between competency beliefs and task values may be reciprocal. 
 Motor Behaviour and Self-concept in DCD 
Developmental coordination disorder (DCD) is a term used to describe children 
whose motor skills negatively affect scholastic achievement and/or the activities of 
every day living, in the absence of a diagnosed medical condition that would account 
for their low level of motor performance. Following on from this, DCD researchers 
appear to be the only ones to have specifically investigated the association between 
motor skill and socio-emotional functioning in children and teenagers. Although the 
research findings are somewhat varied, there is general agreement that under-
developed motor skills adversely influence children and teenager’s self-perceptions.  
Few DCD studies have focused on the relationship between motor skill and self-
concept. However, a study by Shaw, Levine, and Belfer (1982) examined self-
concept in children with learning difficulties compared with children with both 
learning difficulties and under-developed motor skills. The researchers found that 
those with under-developed motor skills and learning difficulties displayed 
significantly lower physical self-concept than children who only had learning 
difficulties. This was most clearly demonstrated by the under-developed motor skills 
group’s attitude toward their physical appearance and physical competence. 
Additionally, boys with learning difficulties and under-developed motor skills were 
generally unhappier. Shaw and colleagues suggest that this may be because having 
under-developed motor skills deprives boys of a means of gaining social acceptance 
that is important to them. 
More recently Peens, Pienaar, and Nienaber (2007) investigated the effectiveness of 
three intervention programs aimed at improving the self-concept and motor skills of 
children aged 7 to 9 years of age who were thought to have DCD. One group were 
given motor skills training for one hour per week, another group received 
psychological training for 45 minutes per week, and a third group were given a 
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combination of both types of training, amounting to one hour and 45 minutes per 
week. The three intervention groups were compared to a fourth group that received 
no training.   
After the intervention, the re-test scores indicated that the motor skills training group 
and the combined training group showed a statistically significant improvement in 
their motor skills. The motor skills training group improved more than the combined 
training group. However, there was no significant improvement in motor skills in the 
psychological training group. Surprisingly, the comparison group that received no 
training also showed a statistically significant improvement in their motor skills. 
Peens and colleagues (2007) suggest that this may be because the conditions under 
which the intervention was conducted meant that it was possible for vicarious 
learning and informal practice to have taken place. However, this explanation does 
not account for the lack of a significant improvement in motor skills in the 
psychological training group. As noted by the researchers, a more likely reason is 
that the comparison group was small and therefore susceptible to the influence of 
extreme scores within the group. 
Another study compared goal-setting behaviour, global self-concept, and locus of 
control in children with under-developed motor skills and a matched group of 
children with typically developing motor skills (Henderson, May, & Umney, 1989). 
The children were required to throw beanbags at a target, trace a path through small 
mazes as quickly as possible with a pencil, and put a line through specific characters 
in rows of alphabetical letters as quickly as possible. Goal-setting behaviour was 
assessed by covertly manipulating feedback.  The Piers-Harris Children’s Self-
Concept Scale (Piers, 1969) was then used to provide a global measure of self-
concept, and the Intellectual Achievement Responsibility Questionnaire (Crandall, 
Katkovsky, & Crandall, 1965) was employed to determine a child’s locus of control. 
The researchers modified the scoring procedure for the Piers-Harris Children’s Self-
Concept Scale so as to be able to differentiate between the children’s responses to 
positive and negative descriptors of themselves. Interestingly, the negative 
descriptions produced a statistically significant difference between the two groups, 
whereas the positive descriptions did not. However as the children with under-
developed motor skills selected far more negative descriptors, the overall effect was 
a statistically significant difference between the two groups, with the under-
developed motor skills group having the lowest global self-concept.  
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 Self-worth and DCD  
Within the DCD literature the findings with regard to self-worth have been mixed. 
For instance Rose, Larkin, and Berger (1998) and Skinner and Piek (2001) found that 
their DCD groups had significantly lower global self-worth than the comparison 
groups. Alternatively, other studies found there was no significant difference in 
global self-worth (Cantell, Smyth, & Ahonen, 1994, 2003; Piek, Dworcan, Barrett, & 
Coleman, 2000).  
Skinner and Piek (2001) used Harter’s (1987) model to investigate the socio-
emotional implications of under-developed motor coordination in groups of children 
and adolescents with and without DCD. The researchers ran separate multiple 
regression analyses on each of the groups to identify which self-perceptions and 
which sources of social support/ positive regard predicted self-worth. In effect, 
Skinner and Piek adopted the subgroup approach to examining the interaction of 
variables measured on a continuous scale, that is motor skill and age. However, the 
practice of artificially dichotomizing continuous data has come under criticism 
because it results in a loss of information, lower statistical power, and the possibility 
of spurious results (Fitzsimons, 2008; Hayes & Matthes, 2009; Newsom, Prigerson, 
Schultz, & Reynolds, 2003; Stone-Romero & Anderson, 1994).  
Nevertheless, Skinner and Piek (2001) found that in the 8-to-10 year old comparison 
group the overall model was statistically significant. However, only two of the eight 
potential predictor variables were significant. They were physical appearance and 
athletic competence. The overall model for the children in the DCD group was also 
statistically significant. Though, this time none of the eight potential predictors were 
significant. It is notable that despite both the models being significant, there were 
only two significant individual predictor variables. This suggests that several predictor 
variables were correlated resulting in a substantial amount of common variance 
(Tabachnick & Fidell, 2001). 
In the adolescent comparison group there were 11 potential predictor variables. 
Once again the overall model was statistically significant. Physical appearance, close 
friendship, and instrumental support were all significant. The overall model was also 
significant for the adolescent DCD group. This time physical appearance, scholastic 
competence, romantic appeal, and instrumental support were significant individual 
predictors.  
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Skinner and Piek’s (2001) findings are compatible with other studies (e.g. Harter, 
1987; Piek, et al., 2000; Rose, et al., 1998). However, as the researchers point out, 
they indicate that the relationship between self-perceptions and motor skill is 
complex, with no single variable accounting for a major proportion of the variance. 
Furthermore, which predictor variables were important appeared to be moderated by 
age and level of motor skill. 
Piek, Dworcan, Barrett, and Coleman (2000) used Harter’s Self Perception Profile for 
Children (SPPC) (1985) and Social Support Scale for Children (SSSC) (1988) to 
investigate whether the importance placed on competence in valued domains and 
social support/positive regard provided by significant others were relevant to self-
worth in a group of primary-school-aged children identified as having DCD and a 
comparison group with typical motor skills. Regression analyses were used to 
examine the relationship between global self-worth and competence in valued 
domains and social support/positive regard provided by significant others.  
The results showed that both constructs made significant and unique contributions to 
predicting self-worth in the comparison group. Physical appearance was the most 
influential component of the competence in valued domains construct. Interestingly, 
the only significant component of the social support/positive regard construct was 
support from peers. However, in the DCD group only the perceived competence in 
valued domains construct made a significant and unique contribution to predicting 
self-worth.  The two dimensions that contributed most were perceived scholastic 
competence and physical appearance. Perhaps surprisingly, perceived athletic 
competence did not predict self-worth in the DCD group. Whilst the findings differ 
somewhat from those of Skinner and Piek (2001) they do lend support to the view 
that the relationship between self-perceptions and motor skill is complex and 
susceptible to contextual and situational influences. 
 Self-efficacy and DCD 
Schoemaker and Kalverboer (1994) conducted one of the most widely cited studies 
of socio-emotional functioning in children with under-developed motor skills. The first 
goal of the study was to compare the self-reports of young children identified as 
having under-developed motor skills with a matched comparison group of children 
with typically developed motor skills. The second goal was to investigate whether the 
various social and affective problems demonstrated by the children with under-
developed motor skills were moderated by the severity of the motor skills deficit. It is 
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the second of Schoemaker and Kalverboer’s goals that is most pertinent to the 
current discussion. 
The children were required to complete the Pictorial Scale for Perceived Competence 
and Social Acceptance (Harter & Pike, 1984) and the State-Trait Anxiety Inventory 
for Children (STAI-C) (Spielberger, 1973). The parents and teachers of the children 
were asked to complete the Gronningen Behavioral Checklist-Family situation (GBC-
F) (Kalverboer, De Vries, & Van Dellen, 1990) and the Gronningen Behavioral 
Checklist-School situation (GBC-S) (Kalverboer, 1988) respectively.  
In the under-developed motor skills group, correlation analysis found no statistically 
significant relationship between affective problems and the severity of under-
developed motor skills, except that teachers identified children with the most under-
developed motor skills as exhibiting less socially negative behaviour. Schoemaker 
and Kalverboer (1994) used logistic regression analysis to assess which socio-
emotional factors collectively predicted under-developed motor skills. Unfortunately, 
they did not publish the results of their analysis. However, the researchers claim that 
there was a cluster of four variables that predicted under-developed motor skills. 
They were introversion, low positive task orientation, anti-social behaviour, and low 
generalized self-efficacy for physical activity.  
Several studies (Cantell, et al., 1994, 2003; Piek, et al., 2000; Rose, et al., 1998; 
Skinner & Piek, 2001) used Harter’s Self Perception Profile (Harter, 1985, 1988) to 
confirm that children with under developed motor skills display low generalized self- 
efficacy for physical activity. Whilst this finding may seem unremarkable in itself, the 
same studies were discussed in the previous section with regard to global self-worth, 
which was assessed using the same instrument. So it is noteworthy that whilst there 
were discrepancies between the global self-worth findings, there was general 
agreement on the context-dependent (generalized self-efficacy for physical activity) 
findings. Moreover, they are consistent with other studies that examined the 
relationship between generalized self-efficacy toward physical activity and motor 
behaviour in typically developed children. 
 Anxiety and Motor Performance in DCD 
It is interesting that few DCD studies have specifically examined the association 
between anxiety and motor skills, even though research using samples of typically 
developed children and teenagers have shown that there is an appreciable 
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relationship between anxiety and motor performance (e.g. Lewthwaite & Scanlan, 
1989; Magill & Ash, 1979; Ommundsen & Pedersen, 1999; Passer, 1983). Skinner 
and Piek (2001) and Schoemaker and Kalverboer (1994) both used the STAI-C 
(Spielberger, Edwards, Montouri, & Lushene, 1973) to compare anxiety in children 
thought to have DCD with children considered to have typically developed motor 
skills. The studies found that children with DCD had higher trait and state anxiety 
than their typically developed peers. However, when Schoemaker and Kalverboer 
treated motor skill as a continuous rather than dichotomous variable and performed 
a correlation analysis, they did not find a significant relationship between motor skill 
and state anxiety. It is also interesting that Skinner and Piek found that although 
there was no statistically significant group by age interactions, the teenagers in their 
study had significantly higher trait and state anxiety than the children, however the 
effect sizes were small.  
On the other hand, when Rose, Larkin, and Berger (1999) compared 8 to 12 year-old 
children who had under-developed motor skills with children of the same age who 
had well developed motor skills, the researchers found no main effect for skill, but a 
main effect for gender and a skill by gender interaction. Females were more anxious 
than males. Furthermore, females with under-developed motor skills were the most 
anxious of all. Rose, Larkin, and Berger assessed anxiety using the School Concerns 
Scale (SCS) (Buhrmester, 1980). According to Harter, Whitsell, and Kowalski (1992) 
the SCS examines school related worries in four domains: test performance, peer 
acceptance, physical activities, and school conduct. Harter and colleagues claim that 
the SCS has adequate psychometric properties.  
Several studies have employed parent or caregiver reports to investigate the 
emotional wellbeing of children deemed to have DCD. Overall, they indicate that the 
respondents believe that the children with DCD in their care have emotional 
difficulties of one sort or another (Green, et al., 2006; Missiuna, Moll, King, King, & 
Law, 2007; Stephenson & Chesson, 2008). A recent study by Pratt and Hill (2011) 
used parent/caregiver reports to specifically examine the anxiety profile of children 
with and without DCD. Consistent with previous findings, it appears that the 
respondents believe that children with a clinical diagnosis of DCD manifest 
appreciably higher overall anxiety than typically developing peers. Importantly, they 
identified the DCD group as having significantly higher panic/agoraphobic anxiety, 
social phobia, and obsessive-compulsive anxiety. Though it is notable that the 
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reported individual anxiety profiles varied considerably across the DCD group. As 
research examining psychological constructs in children has found that agreement 
between the children’s self-reports, parent-reports, and teacher-reports is generally 
only low to moderate in relation to emotion (Epkins & Meyers, 1994; Salbach-
Andrae, Klaus, & Lehmkuhl, 2009; Smith, 2007), the generalizability of Pratt and 
Hill’s findings is questionable. 
 Co-occurrence Between DCD and Other Disorders 
There is a high level of co-occurrence between DCD and several other health-related 
conditions (Emck, et al., 2009). Strikingly, the level of co-occurrence between DCD 
and ADHD and DCD and reading disability (RD) is estimated to be as high as 50 
percent (Crawford & Dewey, 2008; Martin, Piek, Baynam, Levy, & Hay, 2009). This 
means that a number of participants in DCD studies are liable to have more than one 
condition that could influence socio-emotional functioning, because research has 
shown that children with disorders such as ADHD and RD often have higher levels of 
anxiety than children without the disorders (Casey, 1993; Reynolds & Lane, 2009; 
Safran, Lanka, Otto, & Pollack, 2001; Willcutt & Pennington, 2000). Moreover, 
Reynolds and Lane suggest that 25 percent of children with ADHD also meet the 
clinical diagnostic criteria for an anxiety disorder.  
 Diagnostic Issues and DCD  
It is difficult to rigorously apply all of the clinical diagnostic criteria for DCD. In 
particular, researchers have glossed over the criteria in the DSM-IV (American 
Psychiatric Association, 2000) that are associated with academic achievement and 
activities of every day living because they are difficult to operationalize (Dewey & 
Wilson, 2001; Geuze, et al., 2001; Henderson & Barnett, 1998; Visser, 2003; Wilson, 
2005). A few researchers have attempted to address this problem by using the 
Movement Assessment Battery for Children Checklist (M-ABC Checklist) (Henderson 
& Sugden, 1992) or the Developmental Coordination Disorder Questionnaire (DCDQ) 
(Wilson, Kaplan, Crawford, Cambell, & Dewey, 2000), which are a means of gaining 
relevant information from parents and/or teachers.  
Schoemaker, Smits-Engelsman, and Jongmans (2003) found that the M-ABC 
Checklist had adequate psychometric properties and they recommended its use by 
teachers. However, Piek and Edwards (1997) had previously found that class 
teachers who used the checklist could only correctly identify 25 percent of children 
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identified has having DCD using the M-ABC. Physical education teachers were more 
successful, but they still only identified 49 percent of the sample correctly.  
In order to establish concurrent validity, Wilson and colleagues (2000) correlated the 
DCD-Q with the Movement Assessment Battery for Children (M-ABC) (Henderson & 
Sugden, 1992) and Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) 
(Bruininks, 1978), which are two commonly used motor skills assessment 
instruments. However, the correlations were modest (r = .59, p = <.0001 and r = 
.46 to .54, p = <.0001, respectively). Similarly, Schoemaker and colleagues (2006) 
found that despite good reliability, the correlation between the DCD-Q and the M-
ABC was low. Civetta and Hillier (2008) also found that although the internal 
consistency of the DCD-Q was good, its correspondence with the M-ABC was only 
fair. 
Diagnosis of DCD is further complicated because there is no gold standard for 
measuring motor skill and researchers investigating DCD have used various 
instruments and applied different benchmarks, making it difficult to compare studies 
(Henderson & Barnett, 1998; Tan, et al., 2001; Visser, 2003). For instance, DCD 
researchers frequently use the Movement Assessment Battery for Children (M-ABC) 
(Henderson & Sugden, 1992). According to the M-ABC, children that score below the 
15th percentile are considered to be at risk of motor impairment, whereas those who 
score below the 5th percentile are deemed to definitely have motor impairment. 
However, some studies that used the M-ABC have employed the 15th percentile as 
the cut-point for establishing a DCD group, while others have used the more 
stringent 5th percentile.  
Additionally, as the M-ABC (Henderson & Sugden, 1992) is not intended to be a 
motor quotient that measures the full range of motor skill, the scoring system does 
not differentiate between those children who score higher than the 25th percentile. 
The more recent M-ABC-2 (Henderson, Sugden, & Barnett, 2007) also has this 
drawback. Notably, some studies have used the M-ABC when examining the 
association between motor skills and socio-emotional functioning in children. 
However, what they could determine was limited because of the lack of 
differentiation above the 25th percentile. That is, given that motor skill is normally 
distributed (Latash & Anson, 1996; McCarron, 1997), it is reasonable to expect that 
the relationship between motor skill and emotion vary above this point.  
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Another instrument fairly commonly used by DCD researchers, is the BOTMP 
(Bruininks, 1978). When Chen, Tseng, Hu, and Cermak (2009) examined the 
consistency between the BOTMP and the M-ABC (Henderson & Sugden, 1992) in a 
sample of children assessed as having DCD by the two instruments, they found that 
only 25 percent of the DCD group was identified by both instruments. The 
researchers also compared the psychosocial characteristics of the children.  
Overall, the findings indicated that children in the DCD groups were more withdrawn, 
depressed, inactive, or solitary compared to the comparison group. Interestingly, 
Chen and colleagues (2009) found that the Child Behavior Checklist-Chinese Version 
(CBL-C) (Achenbach, 1991) scores of those identified by the BOTMP differed from 
those identified by the M-ABC. The two DCD groups’ CBCL-C scores also differed 
from a comparison group of children with typically developed motor skill.  
Moreover, the psychometric properties of the BOTMP, M-ABC, and the M-ABC-2 have 
been challenged (Hattie & Edwards, 1987; Venetsanou, Kambas, Ellinoudis, 
Fatouros, & Giannakidou, 2011; Wagner, Kastner, Petermann, & Bos, 2010). In 
addition, inconsistencies between the BOTMP and M-ABC have been identified by a 
number of researchers (Crawford, Wilson, & Dewey, 2001; Dewey & Wilson, 2001; 
Tan, et al., 2001). However, the findings by Chen and colleagues (2009) regarding 
the different psychosocial characteristics of children identified by those instruments 
are yet to be replicated. 
Collectively, the issues highlighted in this section raise questions about whether the 
emotional responding observed in supposed DCD studies is a specific hallmark of 
children who meet the criteria for the disorder, or is also evident in children from the 
broader community whose academic achievement or ability to perform everyday 
tasks is not appreciably affected, but who would nevertheless be deemed to have 
poor motor skills when compared to their peers. 
Summary 
Given the potential confounds linked to age in previous studies of emotion and motor 
behaviour in typically developed cohorts, it is uncertain which characteristics are 
relevant to children. It also remains unclear how influential gender is in the 
relationship between emotion and motor behaviour in children. Additionally, because 
of the problems associated with the diagnosis of DCD and its co-occurrence with a 
number of health-related conditions, it is uncertain whether the findings from those 
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studies are only relevant to children who meet the diagnostic criteria for DCD or can 
be more broadly applied. Questions have also been raised about the utility of some 
of the measures that are commonly used in studies examining socio-emotional 
functioning and motor behaviour in children and teenagers (e.g. Marsh & Craven, 
2006; Trautwein, et al., 2008). Moreover, traditional assumptions about the 
universality and stability of the trait dimensions used in psychological research have 
been challenged (Mischel, 2004; Smith, 2006).  
Purpose and Rationale for Study 1 
The purpose of the present study was to explore the relationship between socio-
emotional functioning and motor behaviour in a sample of children whose motor 
skills reflected the normal variation found in the general primary school population in 
Melbourne, Australia. Doing so would provide greater insight into which 
characteristics associated with emotion are relevant in this population. Additionally, 
the intention was to determine if there were circumstances under which observed 
effects were inhibited or enhanced. Lastly, the goal was to gain some understanding 
of how the effects might have occurred. 
Conceptual Basis 
Research has demonstrated that the relationship between socio-emotional 
functioning and motor behaviour in children is complex. Different models used to 
support competing explanations fit the data equally well. For example, competence 
motivation theory (e.g. Harter, 1987) originally proposed that social support/positive 
regard and competence in valued domains influenced self-worth and that in turn 
influenced affect, however the reverse was also found to be true (Harter & Jackson, 
1993; Harter & Marold, 1994). In addition, it has been demonstrated that domain-
specific measures have greater utility than global measures (Crocker, Hoar, 
McDonough, Kowalski, & Niefer, 2004; Marsh, Chanal, et al., 2006; Smith, 2006).  
Three particular aspects of trait anxiety were of interest. The first was somatic 
symptoms of anxiety, as a number of prominent theories of emotion have stressed 
the important role somatic signals play in the experience of emotion (e.g. Damasio, 
1994; James, 1894; Schacter & Singer, 1962). Even theories based on standard 
information processing models acknowledge anxiety has a somatic component (e.g. 
Endler, 1998; Eysenck, 1979; Eysenck & Calvo, 1992). Furthermore it is notable that 
Dewey, Kaplan, Crawford, and Wilson (2002) found that children identified as having 
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DCD had CBCL (Achenbach, 1991) scores that approached clinical significance for the 
somatic complaints subscale. 
The second aspect was anxiety associated with public performance. It was selected 
because social anxiety related to participation in sports has been identified in both 
children and adults (Beidel, et al., 1999; Norton, Burns, Hope, & Bauer, 2000). 
Additionally, some researchers claim that music performance anxiety is actually a 
subtype of social phobia (Ryan, 1998).  
The third aspect selected was fear and panic associated with being alone, new 
experiences, and new places (March, Parker, Sullivan, Stallings, & Conners, 1997). 
This was chosen because unfamiliar and/or challenging motor activities can be 
construed as aversive or threatening (Feltz, 1988a). This is particularly so for 
children who lack confidence in their motor skills because they fear being negatively 
evaluated and rejected if they are not able to meet the demands of the task 
(Causgrove Dunn, et al., 2007). 
Self-efficacy is a widely used construct in studies of socio-emotional functioning in 
children. It is sensitive to contextual and situational influences (Bandura, 1990; 
Locke, Lee, & Bobko, 1984; Moritz, Feltz, Fahrbach, & Mack, 2000). Therefore, self-
efficacy for self-care, school productivity, leisure, and generalized self-efficacy for 
physical activity were selected. The last variable was included because according to 
Bandura (1997), specific instances of self-efficacy are subsumed by generalized self-
efficacy for a particular domain.  
Attitudes are the sum of an individual’s knowledge, emotions, and thoughts in 
relation to objects and events (Doganis & Theodorakis, 1995; Ferguson, Yesalis, 
Pomrehn, & Kirkpatrick, 1989; Schutz, Smoll, Carre, & Mosher, 1985). Therefore, 
children’s beliefs regarding the instrumental value of different aspects of physical 
activity were of interest. Attitudes toward movement aesthetics were selected 
because as children become older, they place an increasingly high value on physical 
appearance as a means of obtaining social status (e.g. Buchanan, et al., 1976; Chase 
& Dummer, 1992). Furthermore, Felson and Bohrnstedt (1979) have shown that an 
individual’s physical competence influences whether others find them attractive. 
Attitudes toward physical activity as a means of developing positive relationships was 
chosen because with age children increasingly place value on physical skill as a 
means of developing positive relationships with peers (e.g. Buchanan, et al., 1976; 
Chase & Dummer, 1992; Vannatta, et al., 2009).  
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Aims and Hypotheses 
Theoretical reasoning and the empirical evidence reviewed in this chapter were used 
to identify three characteristics that were considered important variables in the 
relationship between motor behaviour and socio-emotional functioning in children. 
They were self-efficacy for physical activity, trait anxiety, and attitudes toward 
physical activity. Broadly, it was posited that these characteristics would predict 
motor skill. Equally, it was proposed that motor skill, self-efficacy for physical 
activity, and trait anxiety, would predict attitudes toward physical activity.  
The first aim was to determine if there were circumstances under which any 
observed effects were inhibited or enhanced. That is, to find out when or for whom a 
variable predicts an outcome (Hayes & Matthes, 2009). This was achieved by 
exploring moderation effects between individual-difference variables and other 
predictor variables.  
As there are age-related differences in emotional development (e.g. Harter & Buddin, 
1987), the first hypothesis was that the relationship between the self-efficacy for 
physical activity variables, the trait anxiety variables, and the attitudes toward 
physical activity variables would differ across the age range of the participants. There 
are also domain-specific developmental differences between the genders (see 
Wilgenbusch & Merrell, 1999) so the second hypothesis was that there would be 
significant differences between females and males on the self-efficacy for physical 
activity, trait anxiety, and attitudes toward physical activity variables. DCD studies 
have found differences in emotional adjustment between children with under-
developed motor skills and their typically developed peers (e.g. Schoemaker & 
Kalverboer, 1994; Skinner & Piek, 2001). Consequently, the third hypothesis was 
that in the second model the relationship between the self-efficacy for physical 
activity variables, the trait anxiety variables, and the attitudes toward physical 
activity variables would vary at different levels of motor skill. 
The second aim was to gain some insight into how the effects came about. This was 
achieved by testing whether the effect of certain predictor variables would be via an 
intervening variable. According to Bandura, self-efficacy influences performance 
through cognitive, motivational, affective, and selection processes (Bandura, 1977, 
1990; Locke, et al., 1984). This is supported by empirical evidence demonstrating 
that self-efficacy is associated with performance in adults and children (e.g. Hepler & 
Chase, 2008; Locke, et al., 1984; Schoemaker & Kalverboer, 1994; Skinner & Piek, 
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2001). So the fourth hypothesis was that in the first model the effect of attitudes 
toward physical activity variables on motor skill would occur via the self-efficacy for 
physical activity variables. The fifth hypothesis was that in the second model the 
effect of motor skill on the attitudes toward physical activity variables would occur 
via the self-efficacy for physical activity variables. 
It has also been proposed that anxiety and performance are associated (Eysenck & 
Calvo, 1992). This has been supported by sport psychology research (e.g. Hardy, 
1996; Krane & Williams, 1987; Mellalieu, Hanton, & O'Brien, 2004). Therefore the 
sixth hypothesis was that in the first model the effect of the attitudes toward 
physical activity variables on motor skill would occur via the trait anxiety variables. 
The seventh hypothesis was that in the second model the effect of motor skill on the 
attitudes toward physical activity variables would occur via the trait anxiety variables. 
Method 
The guidelines for the design, analysis, and presentation of studies, established by 
the American Psychological Association (APA) Task Force on Statistical Inference 
(Wilkinson, 1999) and the International Committee of Medical Journal Editors (2008) 
were followed throughout this study and the two subsequent studies presented in 
this thesis. Additionally, all of the research conducted conformed to the requirements 
of the RMIT Human Research Ethics Committee (HREC) and the National Health and 
Medical Research Council (NH&MRC) statement on the ethical conduct of research 
involving humans 1999.   
Participants 
Seventy-one children, recruited by letter from independent schools, catholic schools, 
and state government schools in Melbourne, Australia participated. The children were 
between the ages of 8 and 12 years. The mean age was 10.04 with a standard 
deviation of .95. There were 29 females (40.8%) and 42 males (59.2%). Twenty 
participants had an NDI (see McCarron Assessment of Neuromuscular Development) 
score of less than 86. Nine of those were female (45%) and 11 were male (55%). 
There were 37 participants with an NDI score between 86 and 109. Thirteen were 
female (35.1%) and 24 were male (64.9%). There were 10 participants with an NDI 
score over 109. Five were female (50%) and five were male (50%). 
As there appears to be no data indicating an association between intelligence and 
motor performance within the normal intelligence range (Geuze, et al., 2001; 
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Henderson & Barnett, 1998), I set inclusion criteria of age-appropriate academic 
achievement in reading comprehension, based on their school’s academic 
assessment standards. Exclusion criteria were any history or current diagnosis of a 
physical or neurological impairment. Parents, caregivers, and teachers were relied on 
to provide that information. 
Instruments 
 The Multidimensional Anxiety Scale for Children 
The Multidimensional Anxiety Scale for Children (MASC) (March, et al., 1997) 
differentiates between nervousness associated with typical development and more 
acute anxiety. It was designed to examine a range of anxiety indicators that form 
four general constructs. They are physical symptoms of anxiety, social anxiety, 
separation/panic, and harm avoidance. March (1997) claimed separation anxiety and 
panic linked to new experiences or places are closely related constructs, which is 
why he grouped them together. Furthermore, he suggested that the 
separation/panic construct is also linked to the somatic symptoms of trait anxiety 
construct and that to some degree the separation/panic scale captures it as well.  
Three of the categories have subscales. The physical symptoms category has two 
subscales: tense symptoms and somatic symptoms. March differentiated between 
somatic symptoms and tension symptoms, the former being interoceptive feedback 
and the latter feelings of nervousness. Similarly, the harm avoidance category has 
two subscales: perfectionism and anxious coping. The social anxiety category is 
comprised of humiliation fears and performance fears subscales (March, et al., 
1997). So overall there are four scales and six subscales. However, for the purposes 
of this study only the somatic symptoms of trait anxiety subscale, performance fears 
subscale, and separation/panic scale were used because, based on theory and 
empirical evidence, they were considered to be the most pertinent. 
Factor analysis has shown that the physical symptoms dimension accounts for 21.10 
%, the social anxiety dimension 7 %, the separation anxiety dimension 6.10 %, and 
the harm avoidance dimension 5.20 % of the total variance. The MASC has an 
Inconsistency Index, which is very useful for identifying potential random or careless 
replying by respondents (March, 1997).  
The MASC consists of 39 items that are rated with reference to the respondents 
personal experience, using a four-point scale with the following response options: 
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never (0), almost never (1), sometimes (2), often (3). The MASC provides raw scores 
and standardized T scores. The T scores enable comparison between factors and 
subscales as well as with age and gender-based normative data. In addition, an 
Anxiety Disorders Index (ADI) aids identification of respondents who are likely to 
meet the Diagnostic and Statistical Manual of Mental Disorders (DSM) (APA, 1994) 
criteria for an anxiety disorder. Guidelines for interpreting the ADI scores are as 
follows: 70> very much above average, 66-70 much above average, 56-60 slightly 
above average, 45-55 average, 40-44 slightly below average, 35-39 below average, 
30-34 much below average, <30 very much below average. A score above 65 
represents clinically significant symptoms of anxiety. The sensitivity of the ADI is 95 
%. The specificity of the ADI is also 95 %. The general correct classification rate is 
again 95 %. The MASC was designed for use with children and adolescents 8-19 
years of age. However, children under 10 years of age usually require assistance to 
read the questions. The MASC can be completed in approximately 15 minutes 
(March, 1997). 
The MASC has good to excellent internal validity regardless of gender (a= .87 males, 
a = .89 females, total a = .90). Test-retest reliability at three weeks and three 
months is also good to excellent (r = .78,r = .93) (March, et al., 1997). The MASC 
correlates adequately with other commonly used instruments that measure similar 
constructs. For example, the correlation with the STAI-C (Spielberger, 1973) is r 
=.79, Screen for Child Anxiety Related Emotional Disorders (Birmaher et al., 1999) r 
=.72, and Fear Survey Schedule for Children Revised (Ollendick, 1983) is r =.63 
(Muris, Gadet, Moulaert, & Merckelbach, 1998; Muris, Merckelbach, Ollendick, King, 
& Bogie, 2002).  
 The Perceived Efficacy and Goal Setting System 
The Perceived Efficacy and Goal Setting System (PEGS) (Missiuna, Pollock, & Law, 
2004) is a 24-item pictorial scale. It assesses self-efficacy in three contexts: self-
care, school productivity, and leisure as well as providing a total score that is 
analogous to generalized self-efficacy for physical activity (Bandura, 1997). The 
PEGS is typically used for assessing self-efficacy and setting goals for motor skill 
development. It was based on “All About Me” which is a research instrument for 
measuring children’s belief in their effectiveness when performing activities of daily 
living (Missiuna, 1998).  
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The format of the PEGS is similar to that of the Pictorial Scale for Perceived 
Competence and Social Acceptance of Young Children (Harter & Pike, 1984). The 
PEGS employs a two-stage forced choice format for each item. Firstly, respondents 
are asked to choose which card of a pair most represents them doing the depicted 
activity. Each pair shows illustrations of one child performing a task competently and 
the other performing it less so. The cards also include a statement about the content 
of the picture. Secondly, the respondent is asked if they are little or a lot like the 
child pictured on the selected card. The score provides an indication of how the child 
sees itself performing commonplace physical activities. The PEGS takes 
approximately 10 minutes to complete and is most suited to children aged 6 to 9 
years (Missiuna, et al., 2004). 
The majority of items appearing in the final version of PEGS were also found in “All 
About Me” and its psychometric properties are reported in the PEGS manual. It has 
good to excellent internal consistency as demonstrated by a Cronbach’s alpha 
reliability coefficient of a = .91 for the total score and a = .85 for both the fine motor 
and gross motor subscales. However it should be noted that the sample consisted of 
only 48 participants (Missiuna, 1998).  
 Revised Children’s Attitudes Toward Physical Activity 
The Revised Children’s Attitudes toward Physical Activity (R-CATPA) (Schutz, Smoll, 
Carre, & Mosher, 1985) is a 35-item instrument for examining attitudes toward 
physical activity, using a semantic differential scale. The R-CATPA assesses the 
instrumental value a child places on eight domains of physical activity. They are 
social growth (developing positive relationships with peers), social continuation 
(maintaining positive relationships with others), health/fitness value, health/fitness 
enjoyment, vertigo (thrill associated with risk), aesthetics (movement aesthetics), 
catharsis (release from tension), and ascetic (long and hard training). For the 
present study only the aesthetics and social growth domains were used because, 
based on theory and empirical evidence, they were considered to be the most 
relevant. 
Five dichotomous word pairs are used in a forced choice format to measure each 
dimension. The addition of a do not understand response provides a means of 
assessing whether respondents understand the questions and therefore aids 
interpreting mid-scale responses. The language used in the questionnaire is suitable 
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for children with fourth grade reading ability. The R-CATPA takes approximately 15 
minutes to complete. 
The items are scored on a 5-point Likert scale. Scores can be compared with age-
based normative data. The psychometric properties of the R-CATPA have been 
established using data from 1752 participants aged 10-12 years of age (Wood, 
1979). Subsequently, the R-CATPA had its psychometric properties examined with a 
sample of 1879 grades seven and eleven students. Cronbach’s alpha reliability 
coefficient scores indicate it has good-to-excellent internal consistency (a = .80 to a 
= .90) and moderate re-test reliability (r = .60) (Schutz, et al., 1985).  
The inventory developers have insisted that as the domains are conceptually and 
statistically discrete factors, scores should not be summed to provide an overall 
attitude score. They have also pointed out that some domains appear to suffer from 
ceiling effects that may be caused by social desirability bias (Schutz, et al., 1985). 
Schutz et al. have recommended that it only be used for measuring group 
differences and/or change. Nevertheless, the R-CATPA has been widely used in 
research (Birtwistle & Brodie, 1991; Hicks, Wiggins, Crist, & Moode, 2001; Politino & 
Smith, 1989; Rahmin & Marriner, 1997).  
 The McCarron Assessment of Neuromuscular Development 
The MAND consists of five tasks that assess fine motor skills and five that assess 
gross motor skills. Participants ranging from very young children to adults can 
perform all tasks, or a variant of them. A factor analysis demonstrated that the items 
in the MAND constituted four factors. They were persistent control (25%), muscle 
power (25%), kinaesthetic integration (29%), and bimanual dexterity (21%).  
Item raw scores are converted to age-scaled scores. The age-scaled scores can be 
used to calculate a Neuromuscular Development Index (NDI) score. It is derived 
from a distribution with a mean of 100 and a standard deviation of 15. McCarron 
suggested it is a motor quotient similar to scales used to measure other constructs 
such as intelligence (McCarron, 1997). An NDI score of 70-85 represents mild 
impairment, 55-70 a moderate impairment, and less than 55 a severe impairment. 
One shortcoming, which is typical of motor skills assessment instruments (Cools, De 
Martelaer, Samaey, & Andries, 2009), is that the normative data used in the MAND 
was obtained solely from North American samples and is somewhat dated. 
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The MAND has good psychometric properties. Its re-test reliability coefficient over 
one month was .99 and standard error of measurement (SEM) was 16.4 (McCarron, 
1997). In a study by Tan, Parker, and Larkin (2001) the MAND was moderately 
correlated with the Movement Assessment Battery for Children (M-ABC) (Henderson 
& Sugden, 1992) and Bruininks-Oseretsky Test of Motor Proficiency-Short Form 
(BOTMP-SF) (Broadhead & Bruininks, 1983; Bruininks, 1978), r =.86 and r =.83 
respectively. However, it had greater sensitivity and negative predictive value than 
the BOTMP-SF, indicating that the likelihood of misclassifying non-impaired cases 
was reduced when using the MAND.  
Analysis 
 Data Screening 
Data were screened and assumption violations dealt with using standard methods 
described in Tabachnick and Fidell (2001). SPSS version 17© Missing Values Analysis 
was used to identify missing values and determine whether there was a systematic 
relationship between them and other variables. Cases with missing data were 
removed on a list wise basis. Notably, inspection of a histogram with normal curve 
for the MANDNDI variable indicated it was normally distributed. This was confirmed 
by calculating the ratio of skewness and kurtosis to their standard errors (0.02 and 
0.61 respectively). If the ratio is not greater than 0.96 the distribution can be 
considered normal (Ntoumanis, 2001). The normality demonstrated by the current 
sample was broadly consistent with the MAND (McCarron, 1997) normative data and 
suggested that the sample was quite representative of children in the general 
population.  
 Effects Size Interpretation 
Relatively few studies have examined the association between children’s affective 
responding and their motor skill so it is difficult to know what constitutes a small, 
medium, or large effect in this area of research. More broadly, Rossi (1997) 
maintains that few studies have been undertaken on effect size in the social and 
behavioural sciences. However, those that have been conducted show that medium-
sized effects are typical. Green and Salkind (2003) suggest the convention in the 
behavioural sciences is to interpret effect sizes as being small, medium, and large if 
they have values of around .10 (1% of variance), .30 (9% of variance), and .50 
(25% of variance) respectively. These guidelines were adopted for the present study. 
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 Statistical Power 
Matthews (1995) has pointed out that sample size calculation is inexact because of 
uncertainty related to the estimation of parameter values used to compute them. 
However, employing Tabachnick and Fidell’s (2001) rule of thumb, an independent 
variable to case ratio of approximately 20:1 would be considered ideal for multiple 
regression analysis. The independent variable to case ratio for the present study was 
8.4:1, indicating the sample size was less than ideal. However, the G*Power 
statistical power analysis software program (Faul, Erdfelder, Buchner, & Lang, 2009; 
Faul, Erdfelder, Lang, & Buchner, 2007) indicated that with an alpha level of .05 and 
power of .80 the sample size would enable small to medium effects to be reliably 
identified. Based on Rossi’s (1997) claim that medium-sized effects are typical in the 
social and behavioural sciences, the power of the present study would be adequate. 
 Multiple Regression 
Multiple regression is a means of examining variables measured on a continuous 
scale (Robins, 1987). It also enables the unique contribution of each of the proposed 
predictor variables to be ascertained, whilst taking into account the influence of the 
other variables (Katz, 2003; Tabachnick & Fidell, 2001). Additionally, Hayes and 
Matthes (2009) have pointed out that very few relationships between variables are 
free of situational or individual-difference influences that enhance or limit the 
relationship. Therefore, it is important to be able to test moderation and mediation 
effects.  
Whilst structural equation modeling has recently become the preferred method for 
testing mediation effects, because it allows measurement error to be removed 
(Newsom, et al., 2003), it requires very large samples. Multiple regression is an 
acceptable alternative that does not place such stringent demands on sample size 
(MacKinnon, Fairchild, & Fritz, 2007; Preacher, Rucker, & Hayes, 2007). 
Simultaneous multiple regression, moderation, and mediation analyses were 
conducted using SPSS version 17© statistical software. 
Kline (2009) cautioned against relying solely on significance testing when drawing 
inferences from data (but also see Hoyle, 1999; Kirk, 2007; Wilkinson, 1999). 
Therefore, entering variables into the analysis purely on a mathematical basis was 
rejected (Katz, 2003; Tabachnick & Fidell, 2001, p. 133) as the focus of regression 
should be on testing the relationships between predictors and outcome variables, 
evaluating the relationships between predictors, and testing theories, rather than 
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simply maximizing prediction (Petrocelli, 2003; Preacher & Hayes, 2008; Seibold & 
McPhee, 1979).  
The selection of variables was based on carefully considered theoretical and logical 
grounds (Frazier, Tix, & Barron, 2004; Tabachnick & Fidell, 2001), mindful of the fact 
that there is always the risk that a predictor variable that is correlated with other 
predictor variables may be left out of the analysis, resulting in a specification error. 
This could lead to the over or under estimation of the predictive power of an 
included variable (Kline, 2005; Preacher & Hayes, 2008; Stone-Romero & Rosopa, 
2008). Consequently, Katz’s (2003) recommendation that researchers should err on 
the side of including variables that might be important in the analysis, whist 
excluding variables that are clearly irrelevant, was adopted. Finally, there is evidence 
that changing the causal ordering of the variables in a model can sometimes provide 
an equally good fit of the data (e.g. Harter & Jackson, 1993; Harter & Marold, 1994). 
So two plausible models were tested in Study 1. 
 Moderation Analysis 
Moderation occurs when the effect of the predictor variable on the outcome variable 
depends on the level of another variable known as the moderator. The direction 
and/or strength of the relationship between a predictor variable and an outcome 
variable may be altered by this variable. Typically, the moderator is an individual-
difference variable such as age or gender (Frazier, et al., 2004; Newsom, et al., 
2003; Preacher, et al., 2007).  
A commonly used method of testing moderation effects is Analysis of Variance 
(ANOVA). However, it is only appropriate when the independent variables are 
categorical and/or they have been manipulated experimentally. Artificially 
dichotomizing continuous variables results in a loss of information, leading to 
reduced statistical power, and the risk of failing to see curvilinear effects. As multiple 
regression is the appropriate way of testing for moderation effects when the 
independent variables are naturally continuous and have not been experimentally 
manipulated (Fitzsimons, 2008; Frazier, et al., 2004; Newsom, et al., 2003; Preacher, 
et al., 2007) that method was adopted in this study, using the MODPROBE SPSS 
MACRO developed by Hayes and Matthes (2009). 
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 Multiple Mediation Analysis  
Mediation occurs when the effect of a predictor variable on an outcome variable is 
exerted through an intervening variable (cf. MacKinnin, et al., 2007). If the model 
accurately reflects the complexity of what occurs in the real world, the effect of a 
predictor variable on an outcome variable would usually be conveyed by more than 
one means (Preacher & Hayes, 2008). Consequently, examination of multiple 
mediation effects goes some way towards explaining causal relationships between 
variables. 
The convention for determining when a mediation effect has occurred has been to 
follow Baron and Kenny’s (1986) assertion that full mediation requires there to be a 
statistically significant bivariate relationship between the predictor variable and the 
outcome variable, the predictor variable and the mediator variable, and the mediator 
variable and the outcome variable. Furthermore, once a mediation effect has been 
established, the direct effect between the predictor variable and the outcome 
variable should no longer be statistically significant. If it remains significant, partial 
mediation is said to have occurred.  
However, recently a strong argument against this narrow conception of mediation 
was made (MacKinnon, Krull, & Lockwood, 2000; Preacher & Hayes, 2008; Shrout & 
Bolger, 2002; Zhao, Lynch Jr, & Chen, 2010). Zhao and colleagues took a multi-
dimensional approach, suggesting there are several types of mediation and non-
mediation that can be categorized as follows: complimentary mediation where there 
is a significant mediation and a significant direct effect that have the same sign; 
competitive mediation where there is a significant mediation and a significant direct 
effect that have the opposite sign; indirect-only mediation where there is a 
significant mediation effect but no significant direct effect; direct-only non-mediation 
where there is no significant mediation effect but a significant direct effect; no effect 
non-mediation where there is no significant mediation or direct effect. This more 
recent approach to judging whether a mediation effect has occurred and what type it 
is was used in the present study. 
Multiple mediation models allow the extent to which certain variables mediate the 
effect, conditional on other mediators being present, to be identified. That is, in a 
situation where there are several mediators the effect of a particular mediator is not 
the same as its effect when it is the only mediator, unless all the mediators are 
completely independent of each other. In real-world situations having uncorrelated 
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predictors is unlikely. Another benefit of multiple mediation analysis is that the 
comparative size of specific effects associated with all mediators can be established. 
It also reduces the chance of bias caused by omitting influential variables, as is the 
case in simple mediation models (MacKinnon, Fairchild, & Fritz, 2007; Preacher & 
Hayes, 2008).  
Ordinary least squares regression (OLS) with bootstrapping has been recommended 
as the preferred method for investigating mediation (e.g. Preacher & Hayes, 2008; 
Shrout & Bolger, 2002; Zhao, et al., 2010). Preacher and Hayes suggested using at 
least 5000 re-samples. Unlike other methods, bootstrapping does not require 
normality in the sampling distribution. This increases reliability when the sample is 
small. It also provides good power, maintains reasonable control over Type I error 
rate, and allows confidence intervals to be obtained for specific mediation effects 
(MacKinnin, et al., 2007). The INDIRECT SPSS MACRO developed by Preacher and 
Hayes (2008) was employed to test for mediation effects using bootstrapping.  
Procedure 
The study took place at the participants’ school within normal school hours. The 
participants were seen individually, in a private and quiet area, for approximately 30 
minutes. In that time, they completed the MASC (March, 1997), PEGS (Missiuna, 
Pollock, & Law, 2004), and the R-CATPA (Schutz, et al., 1985). The self-report 
questionnaires were administered according to the guidelines and instructions for 
each instrument. Before the children commenced the MASC, PEGS, and the R-CATPA 
they were told that the researcher was interested in their thoughts and feelings 
about certain things, so there were no right or wrong answers. To avoid order 
effects, the questionnaires were presented in a counter-balanced fashion. On a 
separate occasion, at least one week after the initial session, the participants’ motor 
skills were assessed using the MAND (McCarron, 1997). The second session followed 
the same format as the first; with the exception that only the MAND was 
administered. The children were told that the researcher wanted to see how different 
children performed various physical tasks and that they should try to do their very 
best for each activity. At the end of the sessions the children were given the 
opportunity to ask questions and express their opinion. 
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Results 
Assumption Tests and Descriptive Statistic 
Power transformations were performed on three variables to make them more 
normal: MASC Separation/Panic (0.75), PEGS total (1.75), and CATPA Social Growth 
(1.82). An inverse and reflect transformation was performed on a fourth variable. 
Collinearity statistics indicated that the Transformed MASC Separation/Panic T Score 
variable was at the lower end of the acceptable range (Tolerance .479). All other 
variables were well within the acceptable range. The full statistical results for Study 1 
can be found in Appendix A. 
The means and standard deviations for the multiple regression variables are 
presented in Table 2.1.  
Table 2.1 Means and standard deviations for variables entered into the multiple 
regression (n = 67). 
Variable Mean Standard Deviation 
MANDNDI 94.22 13.00 
MASC Somatic T Score 50.46 9.56 
MASC Performance Anxiety T Score 50.31 8.50 
Transformed MASC Separation/Panic T Score 8.63 3.54 
Transformed PEGS Total 189.62 99.22 
Transformed R-CATPA Social Growth 76.90 36.01 
Transformed R-CATPA Movement Aesthetics 1.08 .04 
Age 10.09 .93 
Gender 1.60 .49 
 
Simultaneous Multiple Regression 1 
A simultaneous multiple regression analysis using SPSS version 17© was conducted 
to see if symptoms of somatic anxiety (MASC Somatic T Score), performance anxiety 
(MASC Performance Anxiety T Score), fear of being alone and panic associated with 
new places or events (Transformed MASC Separation/Panic T Score), self-efficacy 
(Transformed PEGS Total), movement aesthetics attitudes (Transformed R-CATPA 
Movement Aesthetics), and social growth attitudes (Transformed R-CATPA Social 
Growth) would predict motor skill (MANDNDI). Transformed PEGS Total was the only 
score used from the PEGS because Transformed PEGS Selfcare r(N =67) = .62, p = 
<.000, Transformed PEGS Productivity r(N =67) = .71, p = <.000, and Transformed 
PEGS Leisure r(N =67) = .73, p = <.000, were all strongly correlated with it. 
Therefore, any gains made by including the other PEGS scores would be negligible 
compared to the loss of statistical power experienced by having three additional 
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predictors that were highly correlated. The bivariate correlations are presented in 
Table 2.2. 
Table 2.2 Bivariate correlations for variables entered into the multiple regression (n = 67).  
alpha = .05 Note: MASC Somatic = MASC Somatic  T Score, MASC Performance Anxiety = MASC 
Performance Anxiety T score, MASC Sep Panic = Transformed MASC Separation/ Panic T score, Pegs 
Total = Transformed PEGS Total, CATPA Social Growth = Transformed R-CATPA Social Growth, 
CATPA Move Aesth = Transformed R-CATPA Movement Aesthetics. 
 
Table 2.3 presents a summary of the results of the simultaneous multiple regression 
analysis for the model with MANDNDI as the dependent variable. The overall model 
was significant F(8, 58) = 3.60, p  .002,with R2 = .33 indicating a large effect. 
However, the Transformed PEGS Total was the only significant individual predictor. 
The 95 percent confidence intervals for the unstandardized coefficients also indicated 
that the Transformed PEGS Total was the only significant individual predictor, as its 
confidence interval did not contain zero, whereas all other confidence intervals for 
predictors included zero. 
The MASC Performance Anxiety T Score variable was only correlated with MASC 
Somatic T Score and the Transformed MASC Separation/Panic T Score, whereas they 
were correlated with a number of scales from the other instruments (see Table 2.2). 
As any contribution to the variance of MANDNDI by the MASC Performance Anxiety T 
Score, was likely to be accounted for by the MASC Somatic T Score and the 
Transformed MASC Separation/Panic T Score, it was removed from the analysis. 
 
 
 1. 2.  3. 
 
 
4. 5. 6. 7. 8. 9. 
1. MANDNDI 1         
2. MASC      
Somatic  
.05 
p = .34 
1        
3. MASC  
Performance 
Anxiety 
-.008 
p =  .48 
.25 
p  = .02 
1       
4. MASC Sep  
Panic 
.04 
p = .39 
.51 
p = .000 
.55 
p = .000 
1      
5. PEGS Total  .50 
p = .000 
-.16 
p = .20 
-.11 
p  = .19 
-.18 
p = .07 
1     
6. CATPA Social  
Growth 
.36 
p = .001 
.03 
p = .84 
-.15 
p  = .12 
-.26 
p = .02 
.46 
p = .000 
1    
7. CATPA Move  
Aesth 
-.34 
p = .002 
-.30 
p = .01 
-.02 
p  = .44 
-.09 
p = .23 
-.28 
p = .01 
-.37 
p = .001 
1   
8. Age -.009 
p  = .47 
.04 
p  = .39 
-.08 
p  = .25 
-.26 
p = .04 
.04 
p  = .37 
.29 
p  = .01 
-.11 
p = .19 
1  
9. Gender -.03 
p  = .42 
-.08 
p = .26 
-.13 
p=  .15 
.05 
p = .36 
-.07 
p = .28 
-.15 
p  = .12 
.26 
p = .02 
.11 
p = .18 
1 
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Table 2.3 Summary of simultaneous multiple regression results with MANDNDI as the 
dependent variable (n = 67). 
Predictor Unstandardized β Std. Error t p sr2 
MASC Somatic .012 .18 .07 .95 .0001 
MASC Sep Panic .410 .58 .71 .48 .006 
MASC Performance Anxiety -.005 .20 -.02 .98 .0001 
PEGS Total .052 .02 3.14 .003 .11 
CATPA Move Aesth -66.81 .46.37 -1.44 .16 .02 
CATPA Social Growth .062 .05 1.27 .21 .02 
Age -1.14 1.64 -.69 .49 .006 
Gender 2.17 3.08 .71 .48 .006 
alpha = .05, Note: MASC Somatic = MASC Somatic Symptoms T score, MASC Performance Anxiety 
= MASC Performance Anxiety T Score, MASC Sep Panic = Transformed MASC Separation/ Panic T 
score, Pegs Total = Transformed PEGS Total, CATPA Social Growth = Transformed R-CATPA Social 
Growth, CATPA Move Aesth = Transformed R-CATPA Movement Aesthetics. 
 
Table 2.4 presents a summary of the results of the simultaneous multiple regression 
for the model with the MASC Performance Anxiety T Score variable removed. Again, 
the overall model was significant F(7, 59) = 4.13, p  .001,with R2 = .33. The PEGS 
Total variable remained the only significant individual predictor. Inspection of the 95 
percent confidence intervals once again confirmed that the Transformed PEGS Total 
score was the only significant individual predictor. Removing the MASC Performance 
Anxiety T Score variable did not change the results of the analysis appreciably; so 
further reporting will focus on the analysis summarized in Table 2.4. 
The fact that there was only one significant individual predictor variable, even 
though others had significant bivariate correlations with the MANDNDI, suggested 
that there were high correlations between the predictor variables. However, whilst 
there were correlations between several predictors, none were above .55. This is 
well below .70, which is the upper limit for what is generally considered acceptable 
(Tabachnick & Fidell, 2001). 
The squared semi-partial correlations (sr2) indicated that the unique contribution 
made by the Transformed PEGS Total to the entire accounted for variance of the 
MANDNDI was 11 percent. Transformed R-CATPA Movement Aesthetics and 
Transformed R-CATPA Social Growth each contributed two percent. The other 
predictor variables contributed less than one percent each. This demonstrated that 
most of the variance was contributed by two or more predictor variables. That is, the 
outstanding 16 percent of the accounted for variance was shared because the 
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predictor variables were correlated (see Table 2.2). The correlation between Gender 
and MANDNDI was negative though not significant, however the Gender 
unstandardized Beta coefficient (β) in the regression was positive. This indicated 
statistical distortion that might have been caused by an interaction.  
Table 2.4 Summary of simultaneous multiple regression results with MANDNDI as the 
dependent variable and the MASC Performance Anxiety T Score variable removed (n = 67. 
Predictor Unstandardized β Std. Error t p sr2 
MASC Somatic .013 .18 .07 .95 .0001 
MASC Sep Panic .404 .49 .82 .42 .008 
PEGS Total .052 .02 3.17 .002 .11 
CATPA Move Aesth -66.89 45.85 -1.46 .15 .02 
CATPA Social Growth .062 .05 1.28 .21 .02 
Age -1.14 1.62 -.71 .48 .006 
Gender 2.19 2.98 .73 .47 .006 
alpha = .05, Note: MASC Somatic = MASC Somatic Symptoms T score, MASC Sep Panic = 
Transformed MASC Separation/ Panic T score, Pegs Total = Transformed PEGS Total, CATPA Social 
Growth = Transformed R-CATPA Social Growth, CATPA Move Aesth = Transformed R-CATPA 
Movement Aesthetics. 
 
Moderator Analyses 1 
As it was predicted that age and gender would have a moderating effect on the 
other predictor variables, several moderation analyses were conducted. In order to 
minimize the effect of collinearity, reduce rounding error, and facilitate 
interpretation, the means for the focal predictor and moderator variable were 
centered to zero. Similar to data transformations, this does not alter relationships 
between the variables (Frazier, et al., 2004; Hayes & Matthes, 2009).  
Whilst the overall model was significant in each case, none of the interaction terms 
between gender and the other predictor variables were significant (see Appendix A). 
Likewise, there were no significant interaction terms between age and the other 
predictor variables, despite a significant overall effect (see Appendix A). The addition 
of another term to the regression equation did not increase the accounted for 
variance by a substantive amount when gender was the moderator. However, when 
age was the moderator there was a two percent increase. Contrary to the 
predictions, these results indicated that neither age nor gender acted as a substantial 
moderator. The statistical distortion observed in the Gender unstandardized Beta 
coefficient remained unresolved.  
As March (1997) suggested that the MASC separation/panic construct is linked to the 
somatic symptoms of trait anxiety construct and that to some degree the 
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separation/panic scale captures it as well, a moderation analysis with Transformed 
MASC Separation/Panic T Score as the focal predictor variable and MASC Somatic T 
Score as the moderator was conducted. Again, the means for the focal predictor and 
moderator variables were centered. The overall model was highly significant F(8, 58) 
= 4.13, p  .0006,with R2 = .36. The three percent increase in the accounted for 
variance was due to the interaction, which approached significance (see Table 2.5).  
Table 2.5 Summary of moderation analysis results with MANDNDI as the dependent variable, 
MASC Separation/Panic as the focal predictor, and the MASC Somatic Symptoms as the 
moderator (n = 67). 
Predictor Unstandardized β Std. Error t p 
MASC Somatic .0282 .18 .16 .88 
MASC Sep Panic .4318 .48 .89 .38 
PEGS Total .0509 .02 3.14 .003 
CATPA Move Aesth -54.4475 45.59 -1.19 .24 
CATPA Social Growth .0643 .05 1.34 .18 
Age -.8308 1.60 -.52 .61 
Gender 1.8896 2.93 .64 .52 
Interaction .0585 .03 1.77 .08 
alpha = .05 Note: MASC Somatic = MASC Somatic Symptoms T score, MASC Sep Panic = 
Transformed MASC Separation/ Panic T score, Pegs Total = Transformed PEGS Total, CATPA Social 
Growth = Transformed R-CATPA Social Growth, CATPA Move Aesth = Transformed R-CATPA 
Movement Aesthetics, Interaction = MASC Somatic Symptoms T score X Transformed MASC 
Separation/ Panic T score. 
 
In Figure 2.1 the different slopes indicate that the relationship between Transformed 
MASC Separation/Panic T Score and MANDNDI differs at various levels of MASC 
Somatic T Score. This suggests there is a moderation effect. If there were no 
moderation effect the slopes would be parallel to each other and orientated in the 
same direction.  
As can be seen in Figure 2.1, when the MASC Somatic T Score was at its mean or 
higher, the relationship between Transformed MASC Separation/Panic T Score and 
MANDNDI was positive. That is, as Transformed MASC Separation/Panic T Score 
increased so did the predicted score for MANDNDI. However, the amount of increase 
in MANDNDI per unit of change in Transformed MASC Separation/Panic T Score was 
at its greatest when the MASC Somatic T Score was one standard deviation above 
the mean. Alternatively, when the MASC Somatic T Score was one standard deviation 
below the mean, the relationship between Transformed MASC Separation/Panic T 
Score and MANDNDI was negative. Therefore, the lower the respondents’ MASC 
Somatic T Score, the higher the predicted MANDNDI score would be. Though the 
amount of negative change in the MANDNDI was relatively small.  
Chapter 2: Study One 
 79 
 
Figure 2.1 the interaction between Transformed MASC Separation/Panic and MASC Somatic 
Symptoms, showing the value of MANDNDI predicted by Transformed Separation/Panic, at 
the centered mean of MASC Somatic Symptoms and one standard deviation above and 
below it.   
However, the test of the conditional effect of Transformed MASC Separation/Panic T 
Score at different values of MASC Somatic T Score indicated that the effect observed 
in Figure 2.1 only approached statistical significance when the MASC Somatic T Score 
was one standard deviation above the mean (see Table 2.6). 
Table 2.6 Summary of the single degree of freedom t test examining the conditional effect of 
Transformed MASC Separation Panic at the centered mean of MASC Somatic Symptoms 
and one standard deviation above and below it. 
MASC Somatic Symptoms Unstandardized β t p 95% CI for β 
1 standard deviation below -.1271 -.22 .82 -1.27 1.02 
Centred Mean .4318 .80 .38 -.540 1.40 
1 standard deviation above .9906 1.68 .10 -.186 2.17 
alpha = .05, Note: covariates are set to their sample means. 
 
Multiple Mediation Analysis 1 
There were theoretical and empirical reasons for proposing that the effect of 
Transformed R-CATPA Social Growth on the MANDNDI would occur via Transformed 
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PEGS Total and MASC Somatic T Score, so a multiple mediation analysis was 
conducted. This allowed the degree to which each variable mediated the effect, 
conditional on other mediators being present, to be determined. It also reduced the 
risk of parameter bias due to omitted variables.  
Ordinary least squares regression with bootstrapping employing 5000 re-samples 
was used. The other variables were treated as covariates. This accounted for the 
possibility of spurious associations between the predictor and proposed mediator 
variable or the proposed mediator and the outcome variable, due to the accounted 
for variance shared by the predictor variables. 
The results indicated that the direct effect of Transformed R-CATPA Social Growth on 
MANDNDI was not significant, c’ = .062, t(65) = 1.28, p .21, whereas the total effect 
of Transformed R-CATPA Social Growth on MANDNDI was significant c = .122, t(64) 
= 2.54, p .014. Hence, there was indirect-only mediation, which is comparable to 
Baron and Kenny’s (1986) full mediation effect. The result was supported by the 
bootstrap analysis that provided a more reliable examination of the mediation effect. 
The bootstrap results for indirect effects showed that the total indirect effect (.06) 
was significant with a 95% confidence interval excluding zero of .01 to .11. However, 
MASC Somatic T Score (.0001) was not a significant mediator, with a 95% 
confidence interval including zero of -.01 to .01. Alternatively, Transformed PEGS 
Total (.06) was a significant mediator, with a 95% confidence interval excluding zero 
of .01 to .11. This indicated that as Transformed R-CATPA Social Growth increased 
by one unit, MANDNDI increased by .06 units via Transformed R-CATPA Social 
Growth’s effect on Transformed PEGS Total. The results indicated that the 
hypothesized mediation of the effect of Transformed R-CATPA Social Growth on the 
MANDNDI was supported, however Transformed PEGS total was the sole mediator. 
Simultaneous Multiple Regression 2 
A simultaneous multiple regression analysis was conducted to see if motor skill, 
somatic symptoms of trait anxiety, fear and panic, self-efficacy for physical activity, 
and movement aesthetics attitudes predicted social growth attitudes. Table 2.7 
presents a summary of the results of the simultaneous multiple regression for the 
model with Transformed R-CATPA Social Growth as the dependent variable. The 
overall model was highly significant F(7, 59) = 5.44, p  <.000,with R2 = .39 
indicating a large effect. The Transformed PEGS Total variable was the only 
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statistically significant individual predictor. However, age and Transformed MASC 
Separation/Panic T Score approached significance. Notably, Transformed MASC 
Separation/Panic T Score had a large standard deviation and this may explain it not 
quite reaching significance (see Table 2.1). Inspection of the 95 percent confidence 
intervals for the unstandardized coefficients confirmed that the Transformed PEGS 
Total score was the only significant individual predictor. 
Table 2.7 Summary of the simultaneous multiple regression results with Transformed R-
CATPA Social Growth as the dependent variable (n = 67). 
Predictor Unstandardized β Std. Error t p sr2 
MASC Somatic .453 .50 .94 .35 .01 
MASC Sep Panic -2.428 1.27 -1.91 .06 .04 
PEGS Total .106 .05 2.36 .02 .06 
CATPA Move Aesth -172.179 120.95 -1.42 .16 .02 
MANDNDI .434 .34 1.28 .21 .02 
Age 8.217 4.16 1.98 .05 .04 
Gender -5.699 7.85 -.73 .47 .06 
alpha = .05 
The squared semi-partial correlations (sr2) indicated that the unique contribution 
made by the predictor variables ranged from 1 to 6 percent, with a total of 25 
percent. Despite not quite reaching significance, Transformed MASC 
Separation/Panic and Transformed R-CATPA Attitudes Toward Movement Aesthetics 
accounted for 4 percent of the variance in Transformed R-CATPA Social Growth, 
whereas Transformed PEGS Total accounted for 6 percent of the variance. Though, 
the remaining 14 percent of the total accounted for variance was contributed by two 
or more predictor variables. So again there was a large amount of common variance 
in the outcome variable. 
Moderator Analyses 2 
Age and gender were predicted to have a moderating effect on the other predictor 
variables, so several moderation analyses were conducted. Again, the means for the 
focal predictor and moderator variables were centered. Whilst the overall model was 
significant in each case, none of the interaction terms between gender and the other 
predictor variables were significant (see Appendix A). Additionally, there were no 
significant interaction terms between age and the other predictor variables, despite a 
significant overall effect (see Appendix A). The addition of another term to the 
regression equation did not increase the accounted for variance by a substantive 
amount when either gender or age was the moderator. Again, contrary to the 
Chapter 2: Study One 
 82 
predictions, these results indicated that neither age nor gender acted as an 
appreciable moderator.  
As it was also predicted that the relationship between self-efficacy for physical 
activity, somatic symptoms of trait anxiety, fear and panic, and movement aesthetics 
attitudes would vary at different levels of motor skill, additional moderation analyses 
were conducted. The means for the focal predictor and moderator variables were 
centered. The overall model was statistically significant in each case, however the 
interaction between MASC Somatic T Score and MANDNDI was not significant. Nor 
was the interaction between Transformed PEGS Total and MANDNDI (see Appendix 
A). Alternatively, the interaction between Transformed MASC Separation/Panic T 
Score and MANDNDI approached significance (see Table 2.8). The overall model was 
highly significant F(8, 58) = 5.30, p < .000,with R2 = .42. The addition of the 
interaction term increased the accounted for variance by three percent. 
Table 2.8 Summary of moderation analysis results with Transformed R-CATPA Social Growth 
as the dependent variable, MASC Separation/Panic as the focal predictor, and the MANDNDI 
as the moderator (n = 67). 
Predictor Unstandardized β Std. Error t p 
MASC Somatic .388 .47 .82 .42 
MASC Sep Panic -3.290 1.34 -2.45 .02 
PEGS Total .106 .04 2.39 .02 
CATPA Move Aesth -193.558 119.54 -1.62 .11 
MANDNDI .349 .34 1.04 .30 
Age 6.873 4.16 1.65 .10 
Gender -6.022 7.72 -.78 .44 
Interaction .138 .08 1.74 .09 
alpha = .05, Note: MASC Somatic = MASC Somatic Symptoms T Score, MASC Sep Panic = 
Transformed MASC Separation/ Panic T Score, Pegs Total = Transformed PEGS Total, 
CATPA Social Growth = Transformed R-CATPA Social Growth, CATPA Move Aesth = 
Transformed R-CATPA Movement Aesthetics, Interaction = Transformed MASC 
Separation/Panic T Score X MANDNDI. 
 
The different slopes in Figure 2.2 indicate that the relationship between Transformed 
MASC Separation/Panic T Score and Transformed R-CATPA Social Growth differed at 
various levels of MANDNDI. It indicated there was some degree of moderation. As 
before, if there were no moderation effect the slopes would be orientated in the 
same direction and be parallel to each other.  
The negative slopes in Figure 2.2 demonstrate that the greater the respondents' 
Transformed MASC Separation/Panic T Score, the lower the predicted value of 
Transformed R-CATPA Social Growth was. Notably, this response was not uniform 
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across all levels of MANDNDI. When MANDNDI was at its mean or lower, the slope of 
the relationship between Transformed MASC Separation/Panic T Score and 
Transformed R-CATPA Social Growth was steeper than for values above the mean. 
That is, for every unit of change in Transformed MASC Separation/Panic T Score, the 
amount of negative change in Transformed R-CATPA Social Growth was greater; 
whereas when MANDNDI values were one standard deviation above the mean, the 
amount of negative change was noticeably less.  
Figure 2.2 The interaction between Transformed MASC Separation/Panic and MANDNDI, 
showing the value of Transformed R-CATPA Social Growth predicted by Transformed MASC 
Separation Panic, at the centered mean of MANDNDI and one standard deviation above and 
below it. 
The test of the conditional effect of Transformed MASC Separation/Panic T Score at 
different values of MANDNDI confirms that the effect demonstrated in Figure 2.2 is 
statistically significant when the MANDNDI score is at the mean or one standard 
deviation below the mean (see Table 2.9). 
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Table 2.9 Summary of the single degree of freedom t test examining the conditional effect of 
Transformed MASC Separation Panic at the centered mean of MANDNDI and one standard 
deviation above and below it. 
MANDNDI Unstandardized β t p 95% CI for β 
1 standard deviation below -5.086 -2.58 .01 -9.03 -1.1 
Centred Mean -3.290 .89 .02 -5.98 -.6 
1 standard deviation above -1.494 -1.10 .28 -4.21 1.2 
alpha = .05, Note: Covariates are set to their sample means. 
Additionally, the interaction between Transformed R-CATPA Movement Aesthetics 
and MANDNDI approached significance (see Table 2.10). Again, the overall model 
was highly significant F(8, 58) = 5.25, p < .000,with R2 = .42. The addition of the 
interaction term increased the accounted for variance by 3 percent. 
Table 2.10 Summary of moderation analysis results with Transformed R-CATPA Social 
Growth as the dependent variable, Transformed R-CATPA Movement Aesthetics as the focal 
predictor, and the MANDNDI as the moderator (n = 67). 
Predictor Unstandardized β Std. Error t p 
MASC Somatic .426 .47 .90 .37 
MASC Sep Panic -2.462 1.25 -1.97 .05 
PEGS Total .110 .04 2.48 .02 
CATPA Move Aesth -206.008 120.90 -1.71 .09 
MANDNDI .448 .33 1.34 .18 
Age 6.8458 4.23 1.53 .13 
Gender -4.798 7.75 -.62 .54 
Interaction 12.527 7.53 1.66 .10 
alpha = .05, Note: MASC Somatic = MASC Somatic Symptoms T score, MASC Sep Panic = 
Transformed MASC Separation/ Panic T Score, Pegs Total = Transformed PEGS Total, 
CATPA Social Growth = Transformed R-CATPA Social Growth, CATPA Move Aesth = 
Transformed R-CATPA Movement Aesthetics, Interaction = R-CATPA Movement Aesthetics 
MANDNDI. 
 
The different slopes in Figure 2.3 indicate that the relationship between Transformed 
R-CATPA Movement Aesthetics and Transformed R-CATPA Social Growth differed at 
various levels of MANDNDI. Again, this suggested a moderation effect was present. 
If there were no moderation effect the slopes would be parallel to each other.  
The greater the respondents' Transformed R-CATPA Movement Aesthetics score, the 
lower the predicted values of Transformed R-CATPA Social Growth were. This 
response was not uniform across different levels of MANDNDI. When the MANDNDI 
score was one standard deviation below the mean, the amount of negative change in 
Transformed R-CATPA Social Growth per unit of change in Transformed R-CATPA 
Movement Aesthetics was greater; whereas when MANDNDI values were one 
standard deviation above the mean, the amount of negative change was relatively 
constant.  
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Figure 2.3 The interaction between Transformed R-CATPA Movement Aesthetics and 
MANDNDI, showing the value of Transformed R-CATPA Social Growth predicted by 
Transformed R-CATPA Movement Aesthetics, at the centered mean of MANDNDI and one 
standard deviation above and below it.  
The test of the conditional effect of Transformed R-CATPA Movement Aesthetics at 
different values of MANDNDI confirmed that although the effect seen in Figure 2.3 
approached significance when the MANDNDI score was at the mean, it was only 
statistically significant when the MANDNDI score was one standard deviation below 
the mean (see Table 2.11). 
Table 2.11 Summary of the single degree of freedom t test examining the conditional effect of 
Transformed R-CATPA Movement Aesthetics at the centered mean of MANDNDI and one 
standard deviation above and below it. 
MANDNDI Unstandardized β t p 95% CI for β 
1 standard deviation below -368.857 -2.198 .03 -704.82 -32.8 
Centred Mean -206.008 -1.704 .09 -448.012 35.9 
1 standard deviation above -43.159 -.304 .76 -327.75 241.4 
alpha = .05, Note: Covariates are set to their sample means. 
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Multiple Mediation Analysis 2 
Based on theoretical and empirical grounds, it was predicted that the effect of the 
MANDNDI on Transformed R-CATPA Social Growth would occur via Transformed 
PEGS Total and MASC Somatic T Score. Once more a mediation analysis was 
conducted. This allowed the proposed mediators to be tested simultaneously. Again, 
ordinary least squares regression with bootstrapping employing 5000 re-samples was 
used. Other predictor variables were treated as covariates to account for the 
previously identified common variance. 
The results indicated that the direct effect of MANDNDI on Transformed R-CATPA 
Social Growth was not significant, c’ = .434, t(65) = 1.28, p .21, whereas the total 
effect of MANDNDI on Transformed R-CATPA Social Growth was significant c = .789 
t(64) = 2.54, p .014. Hence, there was indirect-only mediation. This is supported by 
the more reliable bootstrap analysis. 
The bootstrap results for indirect effects showed that the total indirect effect (.36) 
was significant with a 95% confidence interval excluding zero of .03 to .75. However, 
MASC Somatic T Score (-.02) was not a significant mediator, with a 95% confidence 
interval including zero of -.15 to .08. Alternatively, Transformed PEGS Total (.37) 
was a significant mediator, with a 95% confidence interval excluding zero of .04 to 
.76. This indicated that as MANDNDI increased by one unit, Transformed R-CATPA 
Social Growth increased by .37 units via MANDNDI’s effect on Transformed PEGS 
Total. The results supported the hypothesized mediation of the effect of MANDNDI 
on Transformed R-CATPA Social Growth, however Transformed PEGS total was the 
only mediator. 
Discussion 
The present study aimed to explore the relationship between socio-emotional 
functioning and motor behaviour in primary-school-aged children. The goal was to 
provide greater insight into which characteristics associated with emotion are 
important in this population. Additionally, the intention was to find out if there were 
circumstances under which observed effects were attenuated or increased. Finally, 
the objective was to gain some appreciation of how the effects might have occurred.  
Harter’s original competence motivation model proposed that social support/positive 
regard and competence in valued domains influenced self-worth, which in turn 
influenced affect. However, when the putative causal order of the variables was 
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reversed, the model fit the data equally well. Moreover, both models were supported 
by the findings of open-ended interviews with adolescents (Harter & Jackson, 1993; 
Harter & Marold, 1994). Furthermore, other researchers have identified reciprocal 
relationships in their models of physical self-concept (e.g. Marsh, Chanal, et al., 
2006), so there was reason to examine alternative models using the same variables. 
Model 1 
The first analysis explored whether age, gender, somatic anxiety, fear and panic, 
self-efficacy, movement aesthetics attitudes, and attitude toward physical activity as 
a means of developing positive relationships would predict motor skill. The results 
indicated that the overall model was statistically significant and accounted for 33 
percent of the variance in motor skill. However, self-efficacy was the only significant 
individual predictor, though half of the accounted for variance was common to two 
or more predictors. Nonetheless, the current finding regarding self-efficacy was 
consistent with several studies from the DCD literature (e.g. Cantell, et al., 1994, 
2003; Piek, et al., 2000; Rose, et al., 1998; Schoemaker & Kalverboer, 1994; Skinner 
& Piek, 2001), which found a robust association between self-efficacy and motor skill 
in children.  
As previous findings regarding the role of gender and age in socio-emotional 
functioning and motor performance in children have been mixed, exploring the effect 
of individual-difference variables further was justified.  In the present study, it was 
proposed that age and gender would have a moderating effect on the other predictor 
variables. This was not supported by the results of moderation analyses. Though, the 
lack of statistically significant effects may have been due to the loss of statistical 
power often experienced in moderation analyses where predictor variables are 
correlated (Aguinas, 1995; Shieh, 2009). 
As March (1997) suggested separation anxiety and panic associated with new 
experiences or places are closely related constructs that are strongly connected to 
somatic symptoms of trait anxiety, it was also predicted that symptoms of somatic 
anxiety would moderate the effect of fear and panic associated with being alone, 
new experiences, and new places on motor skill. The moderation effect approached 
significance. When symptoms of somatic anxiety were at the mean or one standard 
deviation above it, the relationship between fear and panic associated with being 
alone, new experiences, and new places and motor skill was positive. That is, as fear 
and panic associated with being alone, new experiences, and new places increased 
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so did motor skill. Alternatively, when somatic anxiety was one standard deviation 
below the mean, the relationship between fear and panic and motor skill was 
negative. In other words, as fear and panic decreased, motor skill increased. 
 Consequently, the overall relationship appeared to be curvilinear, however the 
observed effect only approached statistical significance when somatic anxiety was 
one standard deviation above its mean. The effect is consistent with the proposed 
role of interoceptive feedback in evaluating potential threats and opportunities based 
on past experience (e.g. Baumeister, Vohs, DeWall, & Zhang, 2007; Damasio, 1999; 
Damasio, et al., 2000; Damasio, Tranel, & Damasio, 1991; Hesslow, 2002). It can 
also be construed as being in keeping with information processing models that 
propose that somatic anxiety can be either facilitative or debilitative depending on 
how an individual interprets it (e.g. Feltz, 1988b; Hardy, 1996; Krane & Williams, 
1987; Mellalieu, et al., 2004).  
There were theoretical and empirical grounds for predicting that the effect of 
attitudes toward physical activity as a means of developing positive relationships on 
motor skill would occur via self-efficacy and somatic anxiety. The prediction was 
partially supported, as self-efficacy was a significant mediator, whereas somatic 
anxiety was not. Given that Missiuna and Pollock (2000) drew on Bandura (e.g. 
1977, 1990) and Harter (e.g. Harter, 1982; Harter & Pike, 1984) when developing 
the PEGS, it is not surprising that the present findings are broadly in keeping with 
Bandura’s social cognitive theory of self-efficacy.  
Model 2 
The second model was tested with a simultaneous multiple regression analysis that 
examined whether age, gender, motor skill, somatic anxiety, fear and panic, self-
efficacy, and movement aesthetics attitudes, would predict attitudes toward physical 
activity as a means of developing positive relationships. Again, whilst the overall 
model was significant, accounting for 39 percent of the variance in attitudes toward 
physical activity as a means of developing positive relationships, self-efficacy was the 
only significant individual predictor, although fear and panic and age approached 
significance. Each predictor variable made a small contribution to the accounted for 
variance in this model, however common variance still contributed over a third of the 
accounted for variance. Nevertheless, the present findings regarding self-efficacy are 
congruent with past research that investigated the influence of self-perceived 
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physical competence on attitudes in typically developed children (Chase, 2001b; 
Jacobs, et al., 2002). 
Once more, it was predicted that age and gender would have a moderating effect on 
the other predictor variables. This was not supported by the results. However, it is 
notable that age approached significance as a main effect. This is compatible with 
research indicating that there are age differences in emotional comprehension and 
expression (e.g. Brechet, et al., 2009; Harter & Buddin, 1987; Stipek & DeCotis, 
1988; Widen & Russell, 2003). Again, it is possible that the lack of a moderating 
effect may have been due to inadequate statistical power (Aguinas, 1995; Shieh, 
2009).  
It was also proposed that the relationship between the predictor variables and the 
outcome variable would vary at different levels of motor skill. However, the results 
only partially supported the prediction. Though the overall model was significant and 
accounted for 42 percent of the variance in attitudes toward physical activity as a 
means of developing positive relationships, the only moderation effects to approach 
significance were those involving movement aesthetics attitudes and fear and panic 
associated with being alone, new places, and new events.  
When fear and panic associated with being alone, new places, and new events was 
the focal predictor variable and motor skill the moderator, the greater the fear and 
panic, the less value was placed on attitudes toward physical activity as a means of 
developing positive relationships. However, this effect was only significant at or 
below the mean score for motor skill. This is in general agreement with Kavussanu 
and Harnisch (2000) who found that adolescents who believed they had below 
average motor skills had lower self-worth than their peers who believed they had at 
least average motor skills. It is also consistent with Pratt and Hall’s (2011) finding 
from parents/caregiver reports that children diagnosed with DCD demonstrate 
significantly higher panic than typically developing peers. 
When movement aesthetics attitudes were the focal predictor variable and motor 
skill the moderator, the greater the importance placed on movement aesthetics, the 
less value was placed on attitudes toward physical activity as a means of developing 
positive relationships. This effect approached significance at the mean score for 
motor skill and was also significant one standard deviation below the mean. This 
result may seem surprising given the importance children place on motor 
competences and physical appearance as means of developing positive relationships 
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with peers (Chase & Dummer, 1992). However, children’s motor competence 
appears to be an appreciable determinant of whether peers see them as physically 
attractive (Felson & Bohrnstedt, 1979). Furthermore, it is well established in DCD 
studies that children with under-developed motor skill rate their physical appearance 
as well as their physical competence lower than peers with typically developed motor 
skill rate their own appearance and competence (Maeland, 1992; Piek, Dworcan, 
Barrett, & Coleman, 2000; Shaw, et al., 1982; Skinner & Piek, 2001). So children 
seem to regard physical competence and physical appearance as being inextricably 
intertwined and they find it difficult to differentiate between them. As a 
consequence, children who have misgivings about their motor skill and/or physical 
appearance may discount physical competence as a means of developing positive 
peer relationships, in an attempt to protect themselves against social disapproval and 
rejection.  
There were logical reasons for predicting that the effect of motor skill on attitudes 
toward physical activity as a means of developing positive relationships would occur 
via self-efficacy and somatic anxiety. The prediction was partially supported, as self-
efficacy was a significant mediator, whereas somatic anxiety was not. Once more, 
the present findings are broadly in keeping with Bandura’s social cognitive theory of 
self-efficacy (e.g. Bandura, 1977, 1997) and much of the DCD literature. 
The Predictive Value of the Models and the Importance of the Predictor Variables 
Both models accounted for a large amount of the variance in the outcome variable, 
although in each case much of it was common variance. It can be argued that the 
model that predicted attitudes toward physical activity as a means of developing 
positive relationships fit the data best, as more variables contributed to the 
accounted for variance and the total amount was larger. This was particularly the 
case when the moderation effects associated with motor skill, fear and panic 
associated with being alone, new experiences, and new places, and attitudes toward 
movement aesthetics were included.  
Contrary to what was predicted, there were no statistically significant moderation 
effects associated with gender or age. As has already been mentioned, this may 
have been due to inadequate statistical power. Effect size is one of the things that 
influence statistical power, so it is noteworthy that gender and age had small effect 
sizes. It is also interesting that a meta-analysis of studies that examined self-concept 
in children and adolescents found that gender effects were small and considered of 
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little practical importance (Wilgenbusch & Merrell, 1999). Furthermore, a 3-year 
longitudinal study by Cole and colleagues (2001), that examined self-perceived 
competence in children and adolescents, also found that the gender effects were 
small. So the small effect sizes in the present study appear to be typical of what has 
been found in previous research.  
In contrast, age came close to significance in the simultaneous multiple regression 
for Model 2 even though the present sample was restricted to participants who were 
8 to 12 years of age. The older children having already reached puberty may explain 
this result. So it seems that age is a variable that is worth examining further in 
studies investigating the relationship between socio-emotional functioning and motor 
behaviour in children.  
Overall, generalized self-efficacy for physical activity was the only individual predictor 
that was statistically significant. Furthermore, it was the only significant mediator. 
Whilst a cross-sectional study such as this can never establish causality, the findings 
are consistent with both existing theory and empirical findings that suggest 
generalized self-efficacy for physical activity has an important causal role in the 
motor behaviour of children. However, there may be other mediator variables that 
need to be identified and included in future explanatory models.  
It is noteworthy that somatic symptoms of trait anxiety and fear and panic 
associated with being alone, new experiences, and new places were not significant 
predictors in the simultaneous multiple regression for either model. This is consistent 
with Schoemaker and Kalverboer’s (1994) finding that when motor skill is treated as 
a continuous variable, there is no significant relationship between anxiety and motor 
skill. However, in Model 1 of the present study, somatic symptoms of trait anxiety did 
moderate the effect of fear and panic associated with being alone, new experiences, 
and new places on motor skill. Furthermore, fear and panic approached significance 
in the simultaneous multiple regression for Model 2.  
In Model 2 the effect of fear and panic associated with being alone, new 
experiences, and new places on attitudes toward physical activity as a means of 
developing positive relationships was moderated by motor skill. This was also the 
case for the effect of attitudes toward movement aesthetics on attitudes toward 
physical activity as a means of developing positive relationships. The moderation 
effects approached significance, or were significant, at the mean of motor skill. The 
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complexity of the relationships between the variables under discussion may obscure 
the extent of their actual influence on the outcome variable. 
Measurement Issues 
As has already been noted, the two instruments most commonly used to assess 
motor skill in DCD research have a number of deficiencies. For instance, the M-ABC 
(Henderson & Sugden, 1992) does not differentiate between those children who 
score higher than the 25th percentile. However, the present study demonstrated that 
the effect of fear and panic associated with being alone, new experiences, and new 
places and attitudes toward movement aesthetics on the outcome variable varied at 
different levels of motor skill. Not only were those effects significant at one standard 
deviation below the mean, but also at the mean. This indicates that instruments used 
to assess motor skill in studies examining the relationship between socio-emotional 
functioning and motor behaviour in children, need to be able to differentiate between 
participants who score above the 25th percentile. 
Additionally, the findings regarding the moderating effect of somatic symptoms of 
trait anxiety on fear and panic associated with being alone, new experiences, and 
new places are consistent with March’s (1997) claim that separation anxiety and 
panic are intimately related and are so strongly linked to somatic symptoms of trait 
anxiety that to some degree the separation/panic scale in the MASC captures it as 
well. The lack of differentiation, between what are conventionally regarded as 
discrete constructs, indicates that the MASC shares some of the drawbacks displayed 
by other widely used instruments that assess anxiety. These have already been 
discussed, however to summarize: it was found that they are unstable over time, 
susceptible to contextual influences, vulnerable to social desirability bias, cannot 
reliably differentiate between trait and state anxiety, and measure other constructs 
in addition to anxiety.  
What is more, instruments such as the Self Perception Profile (Harter, 1985, 1988) 
that measure other important aspects of personality have considerable shortcomings 
that have been discussed in previous sections. Following on from this, it should be 
noted that the PEGS draws on Harter’s theory (e.g. 1987) and has a similar format to 
The Pictorial Scale of Perceived Competence and Social Acceptance for Young 
Children (Harter & Pike, 1984). Furthermore, although the psychometric properties of 
the PEGS appear to be good-to-excellent, they were established using relatively small 
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samples. So, the results in relation to generalized self-efficacy for physical activity 
should be viewed with some caution.  
Limitations 
Study 1 had several limitations. First, it took a conventional approach to the study of 
traits by adopting the standard latent-trait model. Therefore variables were 
essentially treated as discrete constructs that are linearly related, so the ability to 
examine reciprocal relationships between constructs was limited. Second, it was a 
cross-sectional design and therefore could not establish causality. A longitudinal 
approach (e.g. Marsh, Chanal, & Sarrazin, 2006; Marsh, Gerlach, Trautwein, Ludke, 
& Brettschneider, 2007; Rodriguez, Wigfield, & Eccles, 2003) may have provided 
greater insight. Though participant attrition can be a problem in longitudinal studies. 
Third, Study 1 was reliant on linguistically based self-report, so it only provided 
information about what could be brought into conscious awareness. Fourth, it used 
one instrument to assess each of the characteristics of interest. Despite the fact that 
the instruments were multi-item measures, Study 1 was constrained by the 
information that could be provided by them. Therefore, it would have been beneficial 
to use multiple means of gathering data for each characteristic (Kline, 2009). 
However, this would have placed a greater demand on the participants’ time.  
Following on from this, the more variables that are used in a study, the larger the 
sample needs to be and the sample that was available for Study 1 was already small 
in relation to the number of variables that were used in the analysis. 
Summary 
The present study showed that there was a strong and statistically significant 
relationship between socio-emotional functioning and motor skill in a group of 
primary-school-aged children whose skills reflected the normal variation found in the 
general population. In each of the models tested, generalized self-efficacy for 
physical activity was the only statistically significant predictor variable. However, age 
approached significance when attitude toward physical activity as a means of 
developing positive relationships was the outcome variable and only contributed 
marginally less variance to it than generalized self-efficacy for physical activity. When 
motor skill was the outcome variable, generalized self-efficacy for physical activity 
accounted for substantially more of the variance than the other predictors. However, 
when attitudes toward physical activity as a means of developing positive 
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relationships was the outcome variable, each of the predictors made a small 
contribution to the accounted for variance.  
Additionally there was a large amount of common variance in both models, 
suggesting there was overlap between constructs. This was particularly evident in 
the relationship between fear and panic associated with being alone, new 
experiences, and new places and somatic symptoms of trait anxiety. In the second 
model, further evidence of the interrelatedness of the constructs can be found in the 
moderation effect that motor skill exerted on fear and panic associated with being 
alone, new experiences, and new places and attitudes toward movement aesthetics.  
Generalized self-efficacy for physical activity was the only statistically significant 
mediator variable in either model. In the first instance it mediated the effect of 
attitudes toward physical activity as a means of developing positive relationships on 
motor skill. Whereas, in the second instance generalized self-efficacy for physical 
activity mediated the effect of motor skill on attitudes toward physical activity as a 
means of developing positive relationships. Despite generalized self-efficacy for 
physical activity being the sole mediator, there are likely to be other mediator 
variables that were not considered in the present study. Moreover, the fact that 
there was moderation and mediation in both models demonstrates that the 
relationship between socio-emotional functioning and motor skill is somewhat non-
linear.  
Finally, the findings of the present study, together with previous research that has 
raised doubts about the conceptual basis of constructs typically used in studies of 
this type, have highlighted the complex and dynamic nature of personality. This 
indicates there is a need to consider contextual and situational influences when 
examining the relationship between socio-emotional functioning and motor behaviour 
in children. Doing so may require researchers to move beyond conventional trait 
research that almost exclusively uses linguistically based self-report instruments. 
Chapter 3: Study Two 
 95 
 
CHAPTER 3 
Chapter 3: Study Two 
 96 
 
STUDY TWO 
Overview 
Study 1 explored which traits are most strongly associated with the relationship 
between socio-emotional functioning and the motor skills of children. Though the 
study acknowledged the complex and dynamic nature of emotion, it nevertheless 
conformed to the standard latent-trait model that has dominated psychological 
research in the area. Models of this type focus on unobservable constructs that are 
indirectly measured via indicator variables that can be quantified in some way. They 
also generally assume that traits are discrete factors that are hierarchically organized 
and linearly related. From this standpoint traits are regarded as causes rather than 
effects (Clore & Ortony, 2008; Lewis, 2005).  
The results of Study 1 were contrary to the assumptions of the standard latent-trait 
model as they demonstrated that much of the accounted for variance was shared by 
more than one variable. Additionally, there were moderation and mediation effects, 
which indicate that some relationships between variables were curvilinear. Therefore, 
an alternative conceptualization of emotion was needed in order to reconcile the 
findings.  
Though the standard latent-trait model is widely accepted, a number of shortcomings 
have been identified. First, there is evidence that supposed trait responses are more 
variable than is generally thought (Craft, Magyar, Becker, & Feltz, 2003; Kendall, 
Finch, Auerbach, Hooke, & Mikulka, 1976; Rodriguez, Wigfield, & Eccles, 2003; 
Tenenbaum, Furst, & Weingarten, 1985). Second, trait constructs associated with 
emotion often overlap appreciably with each other (e.g. Caci, Bayle, Dossios, Robert, 
& Boyer, 2003; Cole, et al., 2001; Craft, et al., 2003; Egberink & Meijer, 2011; Lee, 
1989; March, 1997; Seligman, Ollendick, Langley, & Baldacci, 2004). Third, there is 
evidence that traits like self-worth and generalized self-efficacy, which are 
barometers of emotional wellbeing, are reciprocally related to state constructs 
associated with emotion and motor performance (Feltz, 1982; Harter & Jackson, 
1993; Marsh & Craven, 2006; McAuley, 1985; Trautwein, Gerlach, & Ludke, 2008). 
Fourth, researchers who have embraced latent-trait models have primarily used 
linguistically based self-report instruments to probe emotion. However, concerns 
about their limitations have been expressed on both theoretical and methodological 
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grounds (Beidel, et al., 1991; Campbell & Rapee, 1996; Izard & Blumberg, 1985; 
Lang, 2010; Larson & Lampman-Petraitis, 1989; Lazarus, 1991; Norris, Gollan, 
Berntson, & Cacioppo, 2010; Scherer, 1993; Zajonc, 2000). However, other models 
of emotion have been proposed (Barrett, 1998; Lang, et al., 1997; R. J. Larsen & 
Diener, 1992; Russell, 2003; Thayer, 1996; Watson & Tellegen, 1985). Affective 
state space models were of particular interest because they offered a conception of 
emotion that was more compatible with the findings of Study 1. They also provided a 
viable way of conceptualizing and investigating short-term emotional responding.  
Consequently, the affective state space approach informed Study 2. In particular, it 
guided the choice of an instrument for assessing affective responses in children. This 
and the other issues raised in the overview will be discussed more fully in the 
following three sections.  
A Situated Approach to Emotion 
Bem and Allen (Bem & Allen, 1974) argued that trait constructs are vulnerable to 
situational influences. Using themselves as exemplars, they suggested that Allen 
could be very friendly with a small number of students in her office, moderately 
friendly with a group of students in a tutorial, and aloof when giving a lecture to a 
large number of students. On the other hand, Bem could be aloof with a small 
number of students in his office, moderately friendly with a group of students in a 
tutorial, and very friendly when giving a lecture to a large number of students.  
Bem and Allen (1974) used a standard Gutman scale to rank the friendliness items 
described above. Accordingly, Allen would be assessed as moderately friendly and 
Bem would be judged as inconsistent, even though each academic passed one item 
and failed another. This is because respondents who agree with an extreme item in a 
Gutman scale will normally agree with all scale items ranked below it, as the items 
are ranked from least difficult to most difficult. Allen’s behaviour conformed to this 
ranking. She was friendly in the least difficult situations, but not in the most difficult 
situation. On the other hand, Bem’s behaviour did not conform to the ranking, 
because he was not friendly in the least difficult situation, but was friendly in the 
more difficult situations (Bem & Allen, 1974).   
In other words, conventional trait research will only confirm that traits are consistent 
across different situations when the participants tacitly agree with the researcher 
that the sampled behaviours belong to an equivalence class and there is implicit 
agreement amongst the participants about how the behaviours and situations are 
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scaled. The researchers (Bem & Allen, 1974) advocated solving this problem by 
simply removing participants from the sample if their responses are inconsistent. 
They legitimized this approach by suggesting that unless an individual’s variance 
associated with the trait of interest is small, there is little reason to attach 
psychological importance to their score. This approach is analogous to the standard 
method of obtaining an overall score by aggregating data collected from different 
situations (Mischel, 2004). 
Mischel (2004) offered another perspective, arguing that there is no theoretical basis 
for expecting individuals to demonstrate comparable behaviour in different situations 
unless the circumstances are functionally equivalent. Moreover, he maintained that 
adaptive behaviour is contingent on the ability to make subtle distinctions between 
situations and alter behaviour accordingly. For example, it has been demonstrated 
that first year university students who exhibit more flexibility in their assessment of 
(and response to) new and divergent academic, social, and emotional demands, 
adjust better to university life (Cheng, 2003; Zirkel & Cantor, 1990).  
From a situated perspective, personality types are defined by patterns of cognitions, 
emotions, and behaviours that occur in particular kinds of contexts. This viewpoint 
shifts the focus away from broad trait descriptors to context-bound and situated 
characterizations of personality. It has been formulated under the cognitive-affective 
processing system (CAPS) model of personality (Mischel & Shoda, 1995; Shoda & 
Smith, 2004; Smith, 2006) (Chen, 2003; Kammrath, Mendoza-Denton, & Mischel, 
2005; Mischel & Peake, 1982; Plaks, Schafer, & Shoda, 2003) and is supported by a 
number of studies (e.g. Chen, 2003; Kammrath, Mendoza-Denton, & Mischel, 2005; 
Mischel & Peake, 1982; Plaks, Schafer, & Shoda, 2003). 
Similarly, Endler developed the multidimensional interaction model of stress, anxiety, 
and coping, which contains both individual and situation variables (Endler, 1997; 
Endler & Kocovski, 2001). The individual variables are comprised of traits, 
vulnerabilities, and biological variables such as physiological responses. The situation 
variables are composed of challenging events, crises, traumas, and the physical 
environment. When individual variables interact with situation variables a perception 
of threat occurs. This leads to changes in state anxiety, which in turn feeds back to 
both individual and situation variables and produces behavioral and biological 
responses (Endler, 1997). There can also be interactions between individual variables 
and between situation variables. The multidimensional interaction model of stress, 
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anxiety, and coping has been supported by several empirical studies (Endler & 
Parker, 1994; Endler, Parker, & Summerfeldt, 1998; Flett, Endler, & Fairlie, 1999; 
Trotter & Endler, 1999). 
In this section a number of theoretical accounts of why the conventional view of 
traits is flawed were put forward. Nevertheless, there are those that maintain that 
such standpoints are based on a faulty understanding of the statistical methods used 
in trait research (e.g. Ozer, 1985). However, convincing arguments, drawing on 
sophisticated statistical theory, have countered those claims (Bollen & Lennox, 1991; 
Egberink & Meijer, 2011; Steiger & Ward, 1987). 
Overlapping Trait Constructs 
Although the previously discussed accounts of personality challenge widely held 
beliefs about the stability of traits, they do not question whether they are in fact 
discrete constructs as is generally assumed. However, a number of studies have 
shown that commonly used instruments employed to investigate traits associated 
with emotion contain constructs that are not clearly differentiated (e.g. Caci, et al., 
2003; Cole, et al., 2001; Craft, et al., 2003; Egberink & Meijer, 2011; Lee, 1989; 
March, 1997; Seligman, et al., 2004). The results of Study 1 are consistent with 
these findings, as there was a large amount of common variance in both of the 
models that were examined. In particular, the results regarding the moderating 
effect that somatic symptoms of trait anxiety had on fear and panic associated with 
being alone, new experiences, and new places, are very consistent with March’s 
(1997) observation that the separation/panic scale in the MASC captures aspects of 
somatic anxiety, panic, and separation anxiety. Similarly, Tenenbaum, Furst, and 
Weingarten (1985) demonstrated that the STAI (Spielberger, 1973, 1983; 
Spielberger, Gorsuch, & Lushene, 1970), which is one of the most widely used 
instruments for assessing anxiety, is poor at differentiating between the state and 
trait anxiety constructs that are pivotal to the inventory. At best, trait and state 
constructs are locations on a continuum, rather than separable domains (Avey, 
Luthans, & Mhatre, 2008; Luthans, Avolio, Avey, & Norman, 2007; Posner, Russell, & 
Peterson, 2005). Similarly, the lack of convincing physiological evidence for discrete 
emotions may be because there are affective strategies and affective tactics. With 
the former aimed at achieving broad goals and the latter at realizing specific context-
bound outcomes (Bradley, 2000; Bradley & Lang, 2000; Lang, et al., 1990, 1997). 
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The previously discussed findings should not be surprising because some supposed 
discrete emotions have been shown to be universal, whilst others have been found 
to only occur in particular cultures. Moreover, even within the same culture, 
differences in the way individuals experience and understand discrete emotions have 
been identified (Barrett, 2009; Barrett, Gendron, & Huang, 2009; Lang, 2010). Even 
electrical stimulation of the identical brain site on multiple occasions does not reliably 
elicit the same emotional response in humans and other mammals (Halgren, 1982; 
Valenstein, 1973). Based on evidence from different levels of enquiry, it appears that 
there is little difference between the statistical variability within a specific emotion 
and the variability between different emotions (Barrett, 2009). However, there is an 
alternative approach to standard trait theory that is more in keeping with the 
findings of Study 1.  
An Affective State Space Approach to Emotion  
Lang (2010) suggested that despite the existence of competing theories of emotion, 
virtually everyone would agree that emotions are inner states associated with 
concepts such as fear, anger, joy, and disgust. However he argued that such feelings 
are impenetrable to direct scientific investigation. Lang maintained that what can be 
scientifically measured is expressive and evaluative language, autonomic and somatic 
physiological changes, and behaviour.  
However, Lang (2010) pointed out that the relationship between physiological 
measures and reflective reports of discrete emotions usually only accounts for about 
nine percent of the variance. Alternatively, the relationship between autonomic 
responses and spontaneous emotional language, which is akin to vocalizations such 
as shrieks and cries in other primates, accounts for up to 56 percent of the variance 
(e.g. Mandler, Mandler, Kremen, & Sholiton, 1961). This is consistent with recent 
reports of the association between emotion and the use of profanities (Pinker, 2007; 
Stephens, Atkins, & Kingston, 2009; Van Lacker & Cummings, 1999). Lang (2010) 
argued that human emotion has evolved from the motivational neural circuitry 
shared by all mammals. This circuitry is aimed at enhancing perception and 
bolstering action readiness in response to appetitive or aversive stimuli in order to 
promote survival.  
In light of this, Lang (2010) indicated that factor analyses of emotional evaluative 
language have revealed that hedonic valence and arousal account for most of the 
variance (Osgood, Suci, & Tannenbaum, 1957; Russell & Barrett, 1999; Russell & 
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Mehrabian, 1977). So despite the variety and complexity of emotion categories in 
human language, the basic underlying structure of emotion is compatible with a 
motivational model that can be generalized across other mammalian species. In 
effect, this model is a low-dimensional affective state space consisting of valence on 
one axis and arousal on the other. Lang, Bradley, and Cuthbert (1997) argued that 
all emotions are organized around this base.  
Some researchers have described the relationship between valence and arousal as 
being linear (Posner, et al., 2005). However, it has been shown to be quadratic when 
children, adolescents, and adults view photographs or films (Bradley & Lang, 1994; 
McManis, Bradley, Berg, Cuthbert, & Lang, 2001; Sharp, van Goozen, & Goodyer, 
2006; von Leupoldt et al., 2007). That is, a high level of arousal can equally be a 
sign of great pleasure or abject fear. So, the relationship between hedonic valence 
and arousal needs to be considered when evaluating the nature of an individual’s 
affective state.  
Although other researchers may not embrace the simple structure of Lang and 
colleagues’ (1997) model, many agree that valence and arousal are essential 
dimensions of affect (Barrett, 1998; Cabanac, 2002; Fontaine, Scherer, Roesch, & 
Ellsworth, 2007; Jacob et al., 1999; R. J. Larsen & Diener, 1992; Russell, 2003; 
Thayer, 1996; Watson & Tellegen, 1985). Watson and colleagues developed a two-
dimensional circumplex model2 of affect, based on valence (Watson, Clark, & 
Tellegen, 1988; Watson & Tellegen, 1985; Watson, Wiese, Vaidya, & Tellegen, 
1999). The two dimensions are high/low positive affect and high/low negative affect. 
Similarly, Thayer’s (1986, 1989, 1996) model of activation has a two-dimensional 
structure comprised of energy/tiredness and tension/calm. Whilst Russell (e.g. 
2003), Barrett (e.g. 1998), and Larsen and Diener (1992) proposed circumplex 
models that give equal weight to valence and arousal.  
Though, it should be noted that because the circumplex does not encompass all of 
the properties of emotion, Russell and Barrett (1999) argued for the inclusion of 
what they described as a fuzzy hierarchy (Russell & Fehr, 1994). It provides a 
vertical organization for categories of emotion such as fear and anger, whilst 
acknowledging that discrete categories do not adequately describe continua such as 
                                            
2  A circumplex model is a two-dimensional state space that is circular in shape. Instead of 
clustering along an axis, attributes associated with emotion are scattered around the circumference of a 
circle. Points close to one another correlate highly, whereas the correlation for those at 90 degrees to 
each other is close to zero. Those points on opposite sides of the circle are negatively correlated.  
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valence and arousal and that subordinate categories of emotions are generally not 
proper subsets of the next level up in the hierarchy. The researchers contend that 
their fuzzy hierarchy-circumplex structure is an explicit model of the structure 
underpinning people’s judgments about emotion. 
That aside, Russell and Barrett (1999) argued that Watson and colleague’s (1985) 
model of valence implicitly contains activation and Thayer’s (1986) model of 
activation inherently includes valence. Yik, Russell, and Barrett (1999) confirmed that 
the circumplex models described here are actually 45-degree rotations of each other. 
The researchers not only found independent support for each of the four models but 
also demonstrated that, using valence and arousal as the two dimensions, they all fit 
a circumplex structure well. So, it seems that the apparent differences between the 
models hinge on lexical nuances, for example whether one uses the term arousal 
instead of activation or pleasant in place of positive. 
Based on this two-dimensional model of affect, Yik and Russell (2001) compared the 
ability of three personality models (extraversion and neuroticism, the five-factor 
model, and Digman’s alpha and beta) to predict short-term affect. Digman’s alpha 
and beta model only explained 13 percent of the variance. Whereas extraversion and 
neuroticism accounted for 29 percent of the variance and the other three variables in 
the five-factor model contributed an additional four percent. Notably, valence was 
substantially more predictable than arousal. Yik and Russell speculated that this is 
because arousal is more susceptible to contextual influences. They also claimed that 
it is remarkable that personality, as characterized by the so-called big five, should 
account for a third of the variance in short-term affect. Whilst it may be noteworthy 
that the self-report instruments in question corresponded well with each other, it is 
hardly surprising that trait and state constructs were strongly associated, when they 
are locations on a continuum (Avey, et al., 2008; Luthans, et al., 2007; Posner, et 
al., 2005).  
Summary 
The majority of researchers have conceptualized emotion using a standard latent-
trait model (Clore & Ortony, 2008; Lewis, 2005), despite evidence indicating that this 
approach might be flawed (e.g. Craft, et al., 2003; Endler & Kocovski, 2001; Marsh & 
Craven, 2006; Mischel, 2004). Although the stability of traits has been challenged, 
few have been prepared to question their existence outright. However, recently it 
has been shown that a number of instruments commonly used to measure emotional 
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traits contain constructs that overlap appreciably. So they may not be discrete 
entities as is usually accepted (e.g. Caci, et al., 2003; Egberink & Meijer, 2011; 
Seligman, et al., 2004). This has lead to the development of a two-dimensional 
motivational model of affect, with valence and arousal as its cardinal dimensions. It 
is suggested that all supposed discrete emotions like fear, anger, sadness and joy 
are organized around this affective framework. A number of different models of 
emotion convincingly fit a circumplex structure, with valence and arousal as its key 
dimensions (Yik & Russell, 2001; Yik, et al., 1999).  
Research Examining Short-term Emotional Responding and Motor Behaviour 
in Children 
Studies that have investigated short-term emotional responding associated with 
motor performance have primarily studied adults and older teenagers, particularly 
sportspeople (e.g. Beuter, Duda, & Widule, 1989; Calvo, Alamo, & Ramos, 1990; 
Collins, Jones, Fairweather, Doolan, & Priestley, 2001; Feltz, 1988a; Pijpers, 
Oudejans, & Bakker, 2007; Pijpers, Oudejans, Bakker, & Beek, 2006; Pijpers, 
Oudejans, Holsheimer, & Bakker, 2003; Williams, Vickers, & Rodrigues, 2002). While 
some studies have used combined samples of children and teenagers (Bois, Lalanne, 
& Delforge, 2009; Cottyn, De Clercq, Pannier, Crombez, & Lenior, 2006; Gould, et 
al., 1991; Grossbard, et al., 2010; Hall, et al., 1998; Simon & Martens, 1979), only a 
few have expressly examined children’s short-term emotional responding to motor 
performance (Hanson, 1967; Scanlan & Passer, 1978; Schoemaker & Kalverboer, 
1994; Skinner & Piek, 2001; Skubic, 1955; Wilson & Raglan, 1997). Ryan’s studies 
that investigated music performance anxiety in children were reviewed in the 
previous chapter and do not warrant further discussion here. Alternatively, the 
studies by Schoemaker and Kalverboer and Skinner and Piek that were discussed 
previously are noteworthy because they are the only ones to have specifically 
examine the relationship between motor skill and state anxiety.  
The studies reviewed below focus on linguistically based self-report measures and 
show that the relevant trait and state constructs are indeed related and that 
situational factors have a substantial influence on how children respond emotionally. 
Importantly, the DCD studies draw attention to the role of motor skill in the 
emotional responding of children to physical activity. Studies using physiological 
measures to assess real-time emotional responding will be discussed in the following 
chapter (e.g. Hanson, 1967; Ryan, 1998, 2004; Skubic, 1955).  
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Short-term Emotional Responding and Motor Behaviour in Typically Developing 
Children 
Scanlan and Passer (1978, 1979) conducted two essentially descriptive studies that 
examined the sources of competitive stress in male soccer players aged 11-to-12 
years old and female soccer players aged 10-to-12 years old. In both studies, the 
STAI-C (Spielberger, 1973) was administered 30 minutes before and after a mid 
season game. According to Scanlan and Passer, the results were similar in each 
study. The findings indicated that higher stress 30 minutes before the game was 
associated with high trait anxiety and higher basal state anxiety. Self-esteem and 
expectations about individual and team performance also influenced competitive 
stress before the game. Unsurprisingly, a negative game outcome and lack of 
enjoyment were the main contributors to post-game stress. The researchers did not 
investigate whether there was a relationship between motor skill and competitive 
stress in their sample.  
More recently, Wilson and Raglin (1997) used that STAI-C (Spielberger, 1973) to 
assess whether Hanin’s (1986) IZOF theory was applicable to 9 to 12-year-old 
children. The IZOF posits that individual differences determine an athlete’s optimal 
level of anxiety for facilitating motor performance. Additionally, it argues that rather 
than being a discrete point that is within the moderate range of anxiety, as is 
predicted by the inverted-U hypothesis, the optimal level of anxiety for performance 
moves within a range that can be low, moderate, or high, depending on the 
individual athlete. 
 The children were attending a 6-week development program at a youth track and 
field club.  Study participants were grouped according to age (9-10-year-olds and 11-
12-year-olds). In keeping with previous IZOF research in teenagers and adults, STAI-
C normative data were used to establish low, moderate, and high anxiety ranges for 
the STAI-C scores. Participants completed the inventory 24 hours before each of six 
competitions and again one hour before the competitions commenced. Three of the 
competitions were classified as important and three as less important. Despite the 
small group sizes, the overall findings were consistent with IZOF research using adult 
and teenage samples. As predicted by the IZOF, there was considerable variability in 
the reported optimal anxiety level for sporting performance. Nevertheless, 
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approximately 74 percent of the respondents nominated the moderate or high 
ranges.  
There were no statistically significant differences in age-band or gender for the three 
important competitions. However, for the three less important competitions, the 
younger group was significantly less anxious than the older group. Notably, the older 
girls were the most anxious participants overall. Wilson and Raglin (1997) contended 
that this is compatible with research indicating that female athletes experience the 
pressure of having to face the conflicting demands of athletic performance and social 
expectations regarding femininity.  
The only group that was unable to successfully predict pre-competition anxiety was 
the younger female group, when forecasting their pre-competition anxiety for the 
less important competitions. The importance of considering age and gender, when 
designing studies and recruiting participants, was discussed in the previous chapter. 
It is noteworthy that Wilson and Raglin’s (1997) findings reinforce that need.  
The researchers (Wilson & Raglan, 1997) asserted that their study provided support 
for Hanin’s (1986) IZOF theory. They argue that it is a more credible explanation of 
anxiety and performance than the inverted-U hypothesis, which still has currency 
amongst a number of sports psychologists. Unfortunately, the researchers did not 
examine the influence of motor skill on competitive anxiety in their sample. 
Short-term Emotional Responding and Motor Behaviour in DCD 
In the previous chapter it was noted that several DCD studies have examined the 
association between emotional responding and motor skill. It appears that only two 
have assessed state anxiety. As a result, the studies by Schoemaker and Kalverboer 
(1994) and Skinner and Piek (2001) warrant further comment.  
Importantly, children who participated in the study by Schoemaker and Kalverboer 
(1994) showed that those with under-developed motor skills were appreciably more 
introverted, exhibited poor self-efficacy vis-à-vis social and physical skills, and had 
higher trait and state anxiety when compared to children with typical motor 
development. Specifically, 33 percent of the children with under-developed motor 
skills had high state anxiety immediately before having their motor ability assessed in 
contrast to 5.56 percent of the children with typically developing motor skills. 
Similarly, Skinner and Piek (2001) demonstrated that children and adolescents with 
under-developed motor skills saw themselves as less competent across a variety of 
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domains. They also reported experiencing less social support than their typically 
developing peers. What is most salient to the present discussion is that those with 
under-developed motor skills demonstrated significantly higher state anxiety than the 
comparison group, this was particularly so in adolescents.  
At the time of Skinner and Piek’s (2001) study, the emotional effect of under-
developed motor skills had only received limited attention. Yet, Harter’s (1987) 
model, which is widely used by researchers investigating emotion in children, 
predicts negative emotional consequences for children with under-developed motor 
skills. Then again, others have shown that poor motor skills do not always have a 
negative impact on children’s emotional wellbeing (e.g. Cantell, Smyth, & Ahonen, 
1994, 2003; Piek, Dworcan, Barrett, & Coleman, 2000; Rose & Larkin, 2002; Rose, 
Larkin, & Berger, 1999).  
Summary 
Studies that have investigated short-term emotional responding associated with 
motor performance have mostly studied adults and older teenagers. Relatively few 
have been expressly interested in children. The earlier studies that examined short-
term emotional responding were essentially descriptive. The more recent ones are 
generally grounded in a particular theory. 
Overall, the findings have shown that there is a significant relationship between 
anxiety, self-esteem, and performance expectations (Scanlan & Passer, 1978, 1979; 
Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001). Unsurprisingly, there is a 
significant and positive relationship between trait anxiety and state anxiety. Though 
there is also considerable inter-individual variability in the reported optimal anxiety 
level for motor performance (Wilson & Raglan, 1997).  
The two studies that assessed the influence of motor skill on state anxiety were DCD 
studies (Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001). They found that 
children with under-developed motor skills, who are about to have their skills 
assessed, are significantly more anxious than typically developing children. Under 
these circumstances older children appear to be more anxious than young children. 
Consistent with Harter’s (1987) model of self-worth, there is evidence of negative 
emotional consequences, such as introversion, worry, fear, and poor self-efficacy 
associated with under-developed motor skills in children.  
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Rationale for Study 2 
Study 1 explored which traits are most strongly associated with the relationship 
between socio-emotional functioning and the motor ability of children.  There was 
support for the argument that whilst self-efficacy for physical activity appears to be 
the key characteristic in this age group, other overlapping attributes are also 
important. Furthermore, these variables are also commonly associated with real-time 
affective responding to specific objects and events. In line with this, Study 2 was 
designed to explore situational influences on children’s affective responding to 
physical activities in a manner that is more consistent with the dynamic nature of 
socio-emotional functioning. 
Conceptual Basis 
Regarding emotions as discrete entities is problematic, as commonly used constructs 
tend to overlap with other constructs. Viewing trait and state characteristics as truly 
separable has also been shown to be questionable. On the other hand, an affective 
state space model of emotion can help reconcile these issues within a biologically 
plausible framework.  
Although there is some dispute about the minimum number of fundamental 
dimensions necessary to adequately capture an affective state space, there is wide 
spread agreement that valence and arousal are essential components. Importantly, it 
has been demonstrated that context specific discrete emotions such as anger and joy 
and personality traits such as the big five can be placed within a state space that has 
valence and arousal as its dimensions. Put simply, affective state space models of 
emotion propose that all emotional characteristics are fundamentally composed of 
valence and arousal. What distinguishes the characteristics from each other is where 
they are located on each dimension of the model (Lang, et al., 1997; Larsen & 
Diener, 1992; Russell & Barrett, 1999). This approach has broadly informed Study 2 
and has specifically guided the choice of a suitable instrument for assessing affective 
responses in children. However, this should not be seen as reflecting a commitment 
to a particular affective state space model as they all have advantages and 
disadvantages.  
Beyond Self-report: Use of a Pictorial Scale 
Information about emotion is often obtained by using linguistically based self-report 
instruments, however concerns about their limitations have been expressed on both 
theoretical and methodological grounds (e.g. Beidel, et al., 1991; Cambell & Rapee, 
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1996; Izard & Blumberg, 1985; Lang, 2010; Larson & Lampman-Petraitis, 1989; 
Lazarus, 1991; Norris, et al., 2010; Scherer, 1993; Zajonc, 2000). For instance, Lang 
(2010) has suggested that the poor correspondence between self-reports and 
physiological indices of discrete emotions is attributable to individual differences in 
the interpretation of emotion labels and the psychological separation caused by 
reports either being retrospective or requiring the respondent to be the subject and 
the observer at the same time. The practice of asking individuals to report on their 
feelings in emotion research does not take into account the mechanisms 
underpinning our thoughts and ignores the fact that the majority of cognitive 
processes take place below conscious awareness (Norris, et al., 2010). Indeed, Izard 
and Blumberg (1985) indicated that although self-report data can be of some use it 
is not clear whether they are about the actual emotional experience or the cognitive 
processes involved in consciously evaluating the experience.  
Zajonc (1980) went further when he emphatically pointed to the irony of using 
linguistic tasks to probe information-processing related to emotion, as it is not 
necessarily converted into semantic content but recorded in the viscera and muscles. 
Based on the results of electromyographic studies, Zajonc argued that the processing 
of affect is closer to the learning and remembering of motor skills than acquiring 
vocabulary. Furthermore, he maintained that because of this, emotion is probably 
recalled differently to information that is represented linguistically. 
Specific issues have been identified concerning the use of linguistically based self-
report instruments to probe children’s inner states. First, a number of researchers 
have expressed concern about children’s capacity to self-monitor, self-reflect, and 
verbally express the content of internal states (Alfano, Beidel, & Turner, 2002; 
Beidel, et al., 1991). Second, there are problems with the use of self-reports to 
investigate cognition in anxious children, because it is uncertain whether the 
responses reflect the importance as opposed to the frequency of thoughts, are about 
comparable but not identical thoughts to the ones being probed, or are about an 
affective experience that has been transformed into a thought (Kendall & Chansky, 
1991). Intriguingly, this last point is the flipside of Izard and Blumberg’s (1985) 
observation about using self-reports to investigate emotion. Third, there are 
reservations about child self-report instruments because they are particularly 
susceptible to response bias, demand characteristics, and social desirability (Soto, 
John, Gosling, & Potter, 2008; Vasey & Lonigan, 2000). Fourth, it has been shown 
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that undergraduate students with high trait anxiety take more time to read and 
comprehend written material in situations they find stressful (Calvo, Eysenck, Ramos, 
& Jimenez, 1994). Finally, it is worth reiterating that research examining 
psychological constructs in children has found that agreement between the children’s 
self-reports, parent-reports, and teacher-reports is generally only low to moderate in 
relation to emotion (e.g Epkins & Meyers, 1994; Salbach-Andrae, Klaus, & Lehmkuhl, 
2009; Smith, 2007).  
A number of researchers have recommended using pictorial aids to overcome some 
of the limitations of linguistically based self-report instruments (Alfano, et al., 2002). 
In line with this, Harter and Pike (1984) developed the pictorial scale of perceived 
competence and social acceptance of young children because the language 
comprehension and expression skills of the target age-group were not developed 
enough to adequately deal with the subject matter being assessed. A review of the 
literature on children’s understanding of emotions implicit in facial expressions and 
situations also found that children scored higher on emotion understanding when 
stimuli included visual clues (Gross & Ballif, 1991). Additionally, children who 
undertook affect description tasks that required a verbal response, scored lower on 
emotion understanding than children who participated in affect matching tasks that 
required the sorting of photographs or drawings into prescribed groups of emotions 
or the matching of pictures with an image of a target emotional expression (Gross & 
Ballif, 1991). 
Neuroscientific research has provided additional information as to why using pictures 
is an effective way of probing emotion in children. Freedberg and Gallese (2007) 
drew on a large body of work (e.g. Di Pellegrino, Fadiga, Fogassi, Gallese, & 
Rizzolatti, 1992; Fogassi, et al., 2005; Gallese & Goldman, 1998; Iacoboni, et al., 
2001; Rizzolatti, Fadiga, Gallese, & Fogassi, 1996), which investigated the function of 
mirror neurons, to explain how viewers of works of art automatically simulate the 
actions and emotions inherent in the artwork. Likewise, Pignocchi (2010) refered to 
neuroscientific research (e.g. Heyes, Bird, Johnson, & Haggard, 2005; Kilner, Friston, 
& Frith, 2007a; 2007b) to support his proposition that when an individual looks at a 
drawing, they pick up information directly via the visuomotor system that is involved 
in action planning. Pignocchi maintains that it is through this mechanism that the 
observer gains an understanding of the intentions of the artist.  
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Whilst there are researchers (e.g. Csibra, 2007; P. Jacob, 2009; Pacherie & Dokic, 
2006) who doubt some of the claims made regarding the mirror neuron system, 
Rizzolatti and Sinigaglia (2010) recently effectively addressed a number of those 
concerns. Though, there are questions about the mirror neuron system and 
development that that are yet to be fully answered.  
It is commonly accepted that since perception and action share a common substrate, 
perception is influenced by the experience of the observer (e.g. Calvo-Merino, 
Glaser, Grezes, Passingham, & Haggard, 2005; Heyes, et al., 2005; Pignocchi, 2010). 
This raises questions about the development of the mirror neuron system and 
therefore children’s ability to understand the content of pictures. Though evidence 
that the mirror neuron system is active very soon after birth has been mounting 
(Lepage & Theoret, 2007). According to Bertenthal and Longo (2007) it is widely 
known that fetuses repeatedly perform oro-facial actions, such as opening and 
closing of the mouth, tongue protrusion, and sucking, that are then available for use 
at birth. The researchers claimed that these behaviours are not reflexes; rather they 
have become automatized as a result of practice in utero. And because of what we 
know about the development of brain regions where mirror neurons have been 
found (mainly fronto-parietal networks), it is likely that the mirror neuron system 
develops fairly quickly during childhood (Kilner & Blakemore, 2007). In keeping with 
this, it is self-evident that perceptual abilities improve during childhood, including the 
capacity to interpret the emotion and action goals communicated in pictures.  
Though self-report can provide some useful information about emotion, there are 
limitations to using linguistically based self-report instruments to investigate it in 
children. On the other hand, evidence of the benefits of using visual stimuli and 
pictorial assessment instruments has been presented. In Study 1, the PEGS 
(Missiuna, Pollock, & Law, 2004), which is a pictorial scale, was used to assess 
generalized self-efficacy for physical activity in children. However, it uses a two-stage 
forced choice format that requires children to listen to a statement about each of 24 
picture pairs and to deliberate before making a response to two questions about the 
pictures. Given that that children score higher on emotion understanding when they 
do not have to rely on language comprehension and/or expression (see the review 
by Gross & Ballif, 1991), I measured affect using a pictorial scale that did not require 
a verbal response and only needed a modest amount of reflection.  
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Aims and Hypotheses 
The findings in Study 1 indicated that there is a complex and somewhat nonlinear 
relationship between motor skill and children’s emotional disposition toward physical 
activity. However, standard trait theory has shortcomings. Not only are traits less 
stable than is thought, they can also overlap with supposed separate dimensions. 
Moreover, trait and state constructs are often highly correlated, which indicates they 
are locations on a continuum rather than discrete entities (Avey, et al., 2008; Posner, 
et al., 2005). Following on from this, the purpose of the present study was to 
examine the relationship between motor skill and children’s short-term affective 
responding to physical activities. Specifically, the aim was to determine whether 
children with poor motor skill development possess less adaptive emotional 
responses to having their motor skills assessed than their typically developing peers. 
In doing so, the intention was to evaluate fundamental affective dimensions, rather 
than so-called discrete emotions (Seo, Barrett, & Jin, 2008).  
 Within-group Hypotheses  
 Hedonic Valence 
Competence in valued domains and positive regard shown by others has a critical 
influence on self-worth (Bandura, 1997; Harter, 1999; Marsh & Craven, 2006; 
Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001). Activities that reveal limited 
competence in a particular domain result in a negative affective response. Therefore, 
the first within-group hypothesis was that the low motor skills and borderline motor 
skills groups’ hedonic valence would become significantly less positive after having 
their motor ability assessed (see the methodology section for an explanation of how 
the groups were determined).  
On the other hand, it has been found that self-worth associated with motor 
competence is not threatened if an individual believes they have at least average 
skills (Kavussanu & Harnisch, 2000). At the same time, it is unlikely that the average 
motor skills group would experience the level of success necessary for their hedonic 
valence to become appreciably more positive (Harter & Marold, 1994). So the second 
hypothesis was that the average motor skills group’s hedonic valence would not 
change significantly after having their skills assessed. The third hypothesis was that 
the substantial level of success achieved by the high average/superior motor skills 
group, when performing the motor skills assessment tasks, would bring about a 
significant increase in positive hedonic valence. 
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 Arousal 
As hedonic valence becomes more positive, arousal increases and as valence 
becomes more negative arousal also increases (Bradley & Lang, 1994; McManis, et 
al., 2001; Sharp, et al., 2006; von Leupoldt, et al., 2007). Therefore, the first 
hypothesis was that the low motor skills, borderline motor skills, and high 
average/superior motor skills groups would display a significant increase in arousal 
after having their skills assessed. The second hypothesis was that the average motor 
skills group would not demonstrate a significant change in arousal after having their 
skills assessed.  
 Sense of Control 
Whilst hedonic valence and arousal have a strong quadratic relationship, control is a 
more independent dimension. It may or may not correlate with valence or arousal, 
depending on the circumstances (see Vico, Guerra, Robles, Vila, & Anllo-Vento, 
2010), so the hypothesizes for this dimension were less contingent on what was 
predicted to occur with the other dimensions. Nevertheless, children with under-
developed motor skills have been shown to have low self-worth and self-efficacy 
(e.g. Piek, et al., 2000; Rose, Larkin, & Berger, 1998; Schoemaker & Kalverboer, 
1994; Skinner & Piek, 2001) and these characteristics influence the degree to which 
individuals feel in control of a situation. Therefore, the first hypothesis was that on 
completion of the motor skills assessment the low motor skills and borderline motor 
skills groups would feel significantly less in control of the situation than they did prior 
to commencing the assessment. The second hypothesis was that there would be no 
significant change in the sense of control experienced by the average and high 
average/superior motor skills groups. 
 Between-group Hypotheses  
 Pretest 
Hedonic Valence 
It has been proposed that memories associated with past experiences produce 
learned affective reactions to similar situations in the present (e.g. Damasio, 1994, 
1999; Hesslow, 2002; Posner, et al., 2005).  Following on from this, it has been 
shown that children with under-developed motor skills experience negative affect in 
anticipation of having their motor skills assessed (Schoemaker & Kalverboer, 1994; 
Skinner & Piek, 2001). It is likely this aversive response developed because of a lack 
of success with physical activities in the past (Harter, 1987). Therefore, the first 
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between-groups hypothesis was that, before having their motor skills assessed, 
children in the low motor skills and borderline motor skills groups would experience 
significantly lower positive hedonic valence, when compared to the children in the 
average motor skills and high average/superior motor skills groups. The second 
hypothesis was that, before having their skills assessed, children in the low motor 
skills group would experience significantly lower positive hedonic valence than the 
borderline motor skills group. The third hypothesis was that, before having their 
motor skills assessed, there would be no significant difference in hedonic valence 
between the average motor skills and high average/superior motor skills groups. 
Arousal 
Although the relationship between valence and arousal is quadratic (Bradley & Lang, 
1994; McManis, et al., 2001; Sharp, et al., 2006; von Leupoldt, et al., 2007), arousal 
is generally higher for negative experiences, so the first hypothesis was that, before 
having their motor skills assessed, children in the low motor skills group would 
display significantly more arousal than the borderline motor skills group. The second 
hypothesis was that, before having their skills assessed, children in the borderline 
motor skills group would display significantly more arousal than the average motor 
skills group. The third hypothesis was that, before having their skills assessed, there 
would be no significant difference in arousal between the average motor skills and 
high average/superior motor skills groups. 
Sense of Control 
As children with under-developed motor skills have been shown to have low self-
worth and self-efficacy (e.g. Piek, et al., 2000; Rose, et al., 1998; Schoemaker & 
Kalverboer, 1994; Skinner & Piek, 2001), the hypothesis was that, before having 
their motor skills assessed, the low motor skills and borderline motor skills groups 
would feel significantly less in control of the situation than the average motor skills 
and high average/superior motor ability groups.  
 Posttest 
Hedonic Valence 
The first hypothesis was that children in the low motor skills group would display 
significantly less positive hedonic valence than the other three groups after having 
their motor skills assessed. The second hypothesis was that the borderline motor 
skills group would display significantly less hedonic valence than the average motor 
skills and high average/superior motor skills groups after having their skills assessed. 
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The third hypothesis was that children in the average/superior motor skills group 
would display significantly more positive hedonic valence than the average motor 
skills group after having their skills assessed.  
Arousal 
The first hypothesis was that, after the motor skills assessment, children in the low 
motor skills group would display significantly higher arousal than the other three 
groups. The second hypothesis was that, after the motor skills assessment, children 
in the high average/superior motor skills group would display significantly higher 
arousal than the borderline motor skills and average motor skills groups.  
Sense of Control 
The hypothesis was that once the motor skills assessment was finished the low 
motor skills and borderline motor skills groups would feel significantly less in control 
of the situation than the average motor skills and high average/superior motor skills 
groups.  
Method 
The guidelines for the ethical conduct of research and presentation of research 
results were the same as for Study 1. 
Participants 
A non-clinical sample was drawn from state, catholic, and independent primary 
schools in Melbourne, Australia. The majority of children in this study also took part 
in either Study 1 or Study 3. Ninety-two children participated in the study. The mean 
age was 10.08 and the standard deviation 1.05. There were 41 females (44.6%) and 
51 males (55.4%).  
For analysis purposes, the participants’ scores were grouped according to cut-points 
derived from the MAND NDI distribution (see the instruments section of this 
chapter). Although a score below 86 indicates impaired neuromuscular development, 
there is evidence that children below this score do not form a homogenous group 
(Geuze, et al., 2001; Williams, Thomas, Maruff, Butson, & Wilson, 2006; Williams, 
Thomas, Maruff, & Wilson, 2008). That is, they do not display the same motor 
deficits.  
The moderation effects found in Study 1 are broadly consistent with this evidence. 
Specifically, at or below the mean score for motor skill, the greater the fear and 
panic associated with being alone, new experiences, and new places the less value 
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was placed on attitudes toward physical activity as a means of developing positive 
relationships. However, this was not the case above the mean for motor skill. 
Additionally, the relationship between symptoms of somatic anxiety, fear and panic 
associated with being alone, new experiences, and new places and motor skill was 
different at one standard deviation above the mean of somatic symptoms of trait 
anxiety when compared to the relationship one standard deviation below the mean.  
Therefore in the present study the grouping variable consisted of a low motor skills 
group (MAND NDI score of 79 or less), a borderline motor skills group (MAND NDI 
score of between 80 and 85 inclusive), an average motor skills group (MAND NDI 
score of between 86 and 109 inclusive), and a high average/superior motor skills 
group (MAND NDI score of 110 or more). An NDI score of 79 puts a child just below 
the seventh percentile in the MAND distribution, whereas an NDI score of 85 places a 
child around the 16th percentile, and children with an NDI score higher than 109 are 
above the 66th percentile.  
As in Study 1, I set an inclusion criterion of age-appropriate academic achievement 
in reading comprehension, based on the school’s academic assessment standards. 
Exclusion criteria were any history or current diagnosis of a physical or neurological 
impairment. Parents, caregivers, and teachers provided that information. 
Instruments 
 The McCarron Assessment of Neuromuscular Development 
The MAND (McCarron, 1997) was described in Study 1. The MAND NDI is a motor 
quotient similar to other normally distributed scales that are used to measure 
constructs like intelligence (McCarron, 1997). Like the Wechsler Intelligence Scale for 
Children- Fourth Edition (WISC-IV) (Wechsler, 2003), the MAND has a mean of 100 
and a standard deviation of 15. Instruments such as the WISC-IV typically provide 
qualitative descriptions for score ranges across the complete distribution. However, 
McCarron only provided qualitative descriptions of NDI score ranges below 86. 
Therefore, the descriptors from the WISC-IV were adapted for use with the MAND 
(see Tables 3.1 & 3.2).  
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Table 3.1 WISC-IV qualitative descriptions of scores for the full distribution. 
Score Classification Percent Included in 
Theoretical Normal Curve 
130 and above Very Superior  2.2 
120-129 Superior  6.7 
110-119 High Average 16.1 
90-109 Average 50.0 
80-89 Low Average 16.1 
70-79 Borderline  6.7 
69 and below Extremely Low  2.2  
 
Table 3.2 MAND qualitative descriptions of scores for the full distribution 
Score Classification Percent Included in 
Theoretical Normal Curve 
130 and above Very superior 2.2 
120-129 Superior  6.7 
110-119 High Average 16.1 
90-109 Average 50.0 
80-89 Borderline 16.1 
70-79 Low 6.7 
69 and below Very low 2.2  
 
 The Self-Assessment Manikin 
The Self-Assessment Manikin (SAM) (Lang, Bradley, & Cuthbert, 2001) is an affective 
rating system that is an extension of the semantic differential scale (Mehrabian, 
1995; Mehrabian & Russell, 1974; Osgood, et al., 1957). The seminal semantic 
differential scale (PAD) arose out of research examining the fundamental dimensions 
of meaning in relation to the objects and events with which a person interacts. The 
three key dimensions can be broadly described as pleasure, activation, and 
dominance, although terms such as valence, arousal, and control are also used. The 
PAD provides an index of inferred mental states (Osgood, et al., 1957).  
According to Bradley and Lang (1994), studies using markedly different stimuli have 
shown that the valence, arousal, and control dimensions consistently explain over 
60% of the variance when a factor analysis is conducted.  Valence and arousal 
typically account for approximately 25% each and control around 13%. Bradley and 
Lang suggested these fundamental dimensions are linked to the control of goal 
directed action. That is, valence reflects approach to or withdrawal from a stimulus; 
arousal reflects the amount of drive (low-high) associated with a stimulus; control 
reflects the amount of dominance being exerted (no control-complete control) in 
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relation to a stimulus. Therefore, emotions can be defined by the relationship 
between the different tactical dimensions they encompass (Lang, et al., 2001). 
The SAM is an alternative to the time consuming PAD, which uses 18 bipolar 
adjective pairs to assess the valence, arousal, and control (Lang, 1980). SAM is a 
pictogram that measures those dimensions of affect in relation to objects or events. 
It has been widely used to measure emotional responses elicited by pictures, 
imagery, and physical stimuli (Bradley & Lang, 1994).  Children, teenagers, and 
adults have been shown to produce similar responses when using it to rate the same 
stimuli (McManis, et al., 2001). The SAM uses stylized drawings of human figures 
arranged along a line that forms a response pseudo-continuum for each of the three 
dimensions (see Figure 3.1).  
Figure 3.1 The SAM Scale with valence at the top of the image, arousal in the middle, and 
control at the bottom. 
 
There are five figures for each dimension. Participants select the figure that most 
represents how they feel at the time. If a participant thinks how they felt is best 
described as being between two figures, they select the midpoint between them. 
This provides a 9-point scale. A score of nine represents a high rating, a score of 5 
signifies a neutral rating, and a score of one denotes a low rating (Lang, et al., 
2001). 
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Lang (1980) compared the SAM to the PAD (Mehrabian & Russell, 1974), which has 
been well validated, and found that the correlation between the two instruments was 
excellent for valence (r = .94) and arousal (r = .94), but only moderate for control (r 
=  .66). In a later study, Bradley and Lang (1994) found that the correlation between 
the instruments was again excellent for the valence (r =.97) and arousal (r =.94) 
dimensions, but poor (r =.23) for the control dimension. It is thought that the low 
correlation for this dimension is because the SAM reflects the participant’s feelings 
about their level of control in relation to the stimuli. While the PAD may also reflect 
the level of control attributed to the stimulus. Notably, robust agreement between 
the SAM and responses in other physiological and behavioural systems has been 
demonstrated (Bradley & Lang, 1994). A number of studies show that SAM ratings 
have stable within and between participant reliability (Lang, et al., 2001). The SAM is 
a fast and easy means of assessing three fundamental dimensions of an emotional 
response to a variety of stimuli. Importantly, it is ideally suited to use with children 
(Beidel, et al., 1991; Beidel & Turner, 1988; Beidel, Turner, & Fink, 1996; 
Greenbaum, Turner, Cook, & Melamed, 1990; McManis, et al., 2001).  
Analysis 
 Data Screening 
Data were screened using SPSS version 17© software to ensure that the assumptions 
of the analysis were met (Tabachnick & Fidell, 2001). The MAND T scores for the 
total sample were essentially normally distributed (M = 94.22, SD =13.00). Power 
transformations, following the methods described in Study 1, were applied to the 
pretest and posttest valence (X0.85), arousal (X0.85), and control (X0.75) variables as 
they were not normally distributed. Potential univariate and multivariate outliers 
were identified and decisions as to whether to include or exclude them were made 
following the procedures and guidelines used in Study 1.  
 Effect Size Interpretation 
Interpretation of indices of explained variance followed the recommendations 
outlined in Study 1.  
 Statistical Power 
The G*Power statistical power analysis software program (Faul, Erdfelder, Lang, & 
Buchner, 2007) indicated that with an alpha level of .05 and power of .80, a sample 
size of 90 would enable at least medium effects to be reliably identified. However, as 
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was already noted in the previous chapter, sample size calculation is inexact 
(Matthews, 1995). Statistical simulation studies have shown that analysis of variance 
of multi-factor designs, with as few as three observations per cell, can be reliable, 
when the design is reasonably balanced (Good, 2005). Furthermore, the use of effect 
sizes has been strongly recommended, particularly when presenting the results of 
small sample studies, as they are not influenced by sample size and indicate the 
actual magnitude of the effect, even when statistical significance has not been 
achieved at a given alpha level. This recommendation was followed in the present 
study. Erdfelder  (2010) has stated that in psychological studies, the biomedical 
convention of adjusting the alpha level for multiple comparisons is unnecessary if the 
predictions and associated planned contrasts are explicitly defined prior to 
conducting the analysis. In order to maximize statistical power, this is the approach 
that was adopted in the present study. To further ensure the integrity of the ANOVA, 
the Levene’s Test of the Equality of Variances and Box’s Test of Equality of 
Covariance Matrices were also conducted.  
 GLM multivariate repeated measures analysis of variance 
To compare children with different levels of motor skill, the GLM approach to 
multivariate repeated measures analysis of variance was used. The principle question 
answered by this form of analysis is whether groups display a different profile of 
responding on a collection of measures. Tabachnick and Fidell (2001) describe the 
specific method employed in this study as doubly multivariate, since both the 
between and within subject sections are analyzed multivariately.  
Study 2 was a 4 x 2 quasi-experimental repeated measures design. The between 
subjects factor was motor ability (low skills, borderline skills, average skills, high 
average/superior skills), while the repeated factor was time (pretest, posttest). 
Hedonic valence, arousal, and control were the dependent variables. As there were 
no gender effects in Study 1, gender was not included as a variable. The sample size 
was in keeping with the moderate effects that were expected.  
Both the multivariate and univariate results are provided in the SPSS version 17© 
output.  The multivariate approach is more statistically forgiving when the design is 
non-experimental or there are problems with the data. However, Tabachnick and 
Fidell (2001) have suggested that if the results of each analysis are similar, it is 
easier to note the similarity and then report the univariate statistics because they are 
less ambiguous. That procedure was followed in the current study. 
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Procedure 
The study took place at the participants’ schools where they were seen individually in 
a private and quiet area. Before the children commenced the session they were told 
that the researcher was interested in how different children performed various 
physical tasks and that they should try to do their very best for each activity. The 
SAM was administered immediately before and after the MAND. Presentation of the 
unlabeled SAM dimensions was counter-balanced. Both instruments were 
administered in accordance with the authors’ guidelines, with one exception. 
Generally participants are asked to use the SAM to rate how they feel about a 
specific stimulus, for example a picture. However in the current study the children 
were simply asked to use the SAM to rate how they felt ‘right now’, without specific 
reference to the tasks they were about to perform in the case of the pretest, or had 
just completed in the case of the posttest. This was done in the belief that reducing 
the amount of conscious deliberation that the children engaged in would minimize 
problems associated with introspection and self-report. Before the children 
commenced the MAND they were reminded that they should do their very best for 
each activity. At the end of the session the children were given the opportunity to 
ask questions and express their opinion. 
Results 
Assumption Tests and Descriptive Statistics 
The assumptions of the analysis were adequately met. The variance-covariance 
matrices were homogeneous, Box’s M 86.178, F (63, 6248.26) 1.13, p .22. The 
univariate results indicated that the transformed posttest valence variable failed 
Levene’s test of equality of error variances, F (3, 88) 5.235, p .002, so the Huynh-
Feldt correction was used.  
The hypotheses for the present study were based on the relationship between 
hedonic valence and arousal being quadratic. So the SPSS software curve estimation 
function was used to fit linear and quadratic curves to the relevant pretest data. 
They both fit the data to the same extent, accounting for 8 percent of the variance, F 
(1, 90) 8.23, p .01, R2 = .08 and F (2, 89) 4.07, p .02, R2 = .08.  The two models 
described the data poorly to moderately well, however the positive linear model 
provided the most parsimonious explanation of the relationship between hedonic 
valence and arousal. 
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Linear and quadratic curves were also fitted to the posttest data. Again, both models 
fit the data to the same extent, each model accounting for 30 percent of the 
variance, F (1, 90) 37.86, p .0001, R2 = .30 and F (2, 89) 19.45, p .0001, R2 = .30. 
On this occasion they described the data well, although the positive linear model 
again provided the most parsimonious explanation of the relationship. 
The GLM multivariate and univariate results were similar, therefore only the 
univariate statistics are reported here (Tabachnick & Fidell, 2001). Figures 3.2, 3.3, 
and 3.4 show the means with standard error bars for the pretest and posttest SAM 
scores. The full statistical results can be found in Appendix B. 
 
 
 
 
 
 
 
Figure 3.2 Group means with standard error bars for pretest and posttest valence. 
 
 
 
 
 
 
 
 
Figure 3.3 Group means with standard error bars for pretest and posttest arousal. 
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Figure 3.4 Group means with standard error bars for pretest and posttest control. 
 
Univariate Main Effects and Interactions 
Univariate tests showed a significant main effect for time on control (p < .05) (see 
Table 3.3), indicating that there was an overall increase in the children’s sense of 
control between the pretest (Total M = 2.95, SD = 0.87) and posttest (Total M = 
3.77, SD = 0.92). The effect size was large, accounting for 34 percent of the 
variance. Importantly, there were also significant time by motor ability interactions 
on valence and arousal. Both interactions had a medium effect size (.09). This shows 
that the participants differed on these dimensions of the SAM according to their level 
of motor ability.  
Table 3.3 Univariate results for the main effect of time and the time by motor ability interaction 
for the four-group analysis (n = 92). 
Source Measure df F p h2 partial 
Valence 1, 88 1.07 .30 .012 
Arousal 1, 88 2.61 .11 .03 
Control 1, 88 45.61 .0001 .34 
Time 
     
Valence 3, 88 2.84 .04 .09 
Arousal 3, 88 3.03 .03 .09 
Time x Motor 
Ability 
Control 3, 88 .68 .57 .02 
 alpha = .05 
Within-group Comparisons 
The within-group time by motor ability on valence and time by motor ability on 
arousal interactions were examined using two-tailed paired t-tests with an alpha level 
of .05. 
 Valence 
There was no statistically significant difference between the valence pretest (M = 
3.23, SD = 0.87) and posttest (M = 3.16, SD = 0.92) for the low motor skills group (N 
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= 14) t(13) = .31, p = .76, η2  = 0.007, 95%CI (-0.39, .52). Although the posttest 
mean was slightly smaller than the pretest mean, the effect size was very small. 
Therefore this result does not support the hypothesis that the low motor skills group 
would demonstrate a statistically significant decrease in positive hedonic valence.  
There was also no statistically significant difference between the valence pretest (M 
= 3.18, SD = 1.01) and posttest (M = 2.74, SD = 1.08) for the borderline motor skills 
group (N = 14) t(13) = 1.70, p = .11, η2  = 0.18, 95%CI (-0.12, 1.00). However, 
this time the effect size was moderate, accounting for eighteen percent of the 
variance. Additionally, the posttest mean was smaller than the pretest mean. So, this 
result provided some support for the hypothesis that the borderline motor skills 
group’s hedonic valence would become less positive after the motor skills 
assessment. 
The average motor skills group (N = 48) demonstrated a statistically significant 
difference between the valence pretest (M = 3.57, SD = 0.89) and posttest (M = 
3.31, SD = 0.62) t(47) = 2.25, p = .03, η2  = 0.10, 95%CI (0.03, .49). The hedonic 
valence of the group was less positive after the motor skills assessment and the 
effect size was moderate. This was contrary to the hypothesis that there would be no 
significant change in the average skills group’s hedonic valence after the motor skills 
assessment. 
There was no statistically significant difference between the high average/superior 
motor skills group’s (N = 16) pretest hedonic valence (M = 3.13, SD = 1.06) and their 
posttest hedonic valence (M = 3.49, SD = 0.57) t(15) = -1.66, p = .12, η2  = 0.16, 
95%CI (-0.81, .10). But the effect size was moderate, accounting for sixteen percent 
of the variance. Moreover, the posttest mean was larger than the pretest mean. 
Therefore, this result provided some support for the hypothesis that the high 
average/superior motor skills group’s hedonic valence would become more positive 
after the motor skills assessment. 
 Arousal 
The low motor skills group (N = 14) did not demonstrate a statistically significant 
difference between the pre=test (M = 3.18, SD = 1.05) and posttest (M = 3.78, SD = 
1.62) means for arousal t(13) = -1.30, p = .22, η2  = 0.12, 95%CI (-1.59, .40). 
However, the effect size was moderate, accounting for twelve percent of the 
variance and the posttest mean was larger than the pretest mean. So, this result 
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provided some support for the hypothesis that the low motor skills group’s arousal 
would increase after the motor skills assessment. 
There was no statistically significant difference between the borderline motor skills 
group’s (N = 14) pretest arousal (M = 4.6, SD = 1.04) and their posttest arousal 
scores (M = 3.76, SD = 0.57) t(13) = -1.76, p = .10, η2  = 0.19, 95%CI (-0.19, 1.88). 
But the effect size was moderate to large, accounting for nineteen percent of the 
variance. The pretest mean was larger than the prost-test mean. However, this was 
opposite to the predicted direction of change. So, this result did not support the 
hypothesis that the borderline motor skills group’s arousal would increase after the 
motor skills assessment. 
The average motor skills group (N = 48) demonstrated a statistically significant 
difference between the pre=test (M = 4.85, SD = 1.16) and posttest (M = 4.44, SD = 
1.22) means for arousal t(47) = 2.73, p = .01, η2  = 0.14, 95%CI .11, .71). 
Additionally, the effect size was moderate, accounting for fourteen percent of the 
variance. The posttest mean was smaller than the pretest mean. So the result did 
not support the hypothesis that the average motor skills group’s arousal would not 
significantly change after the motor skills assessment. 
There was no statistically significant difference between the high average/superior 
motor skills group’s mean  (N = 16) pretest arousal (M = 4.50, SD = 0.82) and 
posttest arousal scores (M = 4.14, SD = 1.17) t(15) = -1.16, p = .26, η2  = 0.08, 
95%CI (-0.31, 1.04). However, the effect size was small to moderate, accounting for 
eight percent of the variance. Additionally, the pretest mean was larger than the 
prost-test mean. This is opposite to the predicted direction of the change. Therefore, 
this result did not support for the hypothesis that the high average/superior motor 
skills group’s arousal would increase after the motor skills assessment. 
Between-group Comparisons 
 
The between-group time by motor ability on valence and time by motor ability on 
arousal interactions were probed using MANOVA.  
 Valence 
There were no significant group differences on pretest valence and the effect sizes 
were trivial. On posttest valence there was a significant difference between the 
borderline motor skills and average motor skills groups, F(1, 88) = 6.23; p .01, η2 
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partial .07. There was also a significant difference for the comparison between the 
borderline motor skills and high average/superior motor skills groups, F(1, 88) = 
7.41; p .01, η2 partial .08. In each case the effect sizes were small to medium. As 
can be seen in Figure 3.2, the mean posttest valence score (M = 2.74, SD = 0.29) for 
the borderline group was lower than the score for the other groups. These results 
supported the hypothesis that the borderline motor skills group would demonstrate 
more negative posttest hedonic valence than the average and high average/superior 
motor skills groups.  
 Arousal 
There was a significant difference with a medium effect size on pretest arousal for 
the low motor skills and borderline motor skills groups for, F(1, 88) = 12.18; p .001, 
η2 partial .12. There was also a significant difference between the low motor skills 
and average motor skills groups on pretest arousal, F(1, 88) = 26.11; p .0001, η2 
partial .23. The effect size was moderate to large, explaining 23 percent of the 
variance. Finally, there was a significant difference with a medium effect size 
between the low motor skills and high average/superior motor skills groups for 
pretest arousal, F(1, 88) = 11.23; p .001, η2 partial .12. As can be seen in Figure 3.3, 
the low motor skills group had the smallest mean pretest arousal score (M = 3.18, SD 
= 0.28). These results did not support the hypothesis that the low motor skills group 
would demonstrate higher pretest arousal than the other three groups. There were 
no significant differences between the groups on posttest arousal and the effect sizes 
were very small. 
Discussion 
The present study explored the relationship between children’s motor skill status and 
their emotional response to having their motor skills assessed. In essence, it was 
predicted that the affective responding of children with low motor skill development 
or borderline motor skill development would become more negative after an 
assessment. On the other hand, it was predicted that the affective responding of 
children with average motor skill development would not change appreciably. 
Whereas, the affective responding of children with high average/superior motor skill 
development would become more positive after having their motor skills assessed.  
It was also predicted that, prior to having their motor skills assessed, children with 
low skill development or borderline skill development would exhibit more negative 
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affective responding than children with average skill development or high 
average/superior skill development. Furthermore, it was predicted that children with 
low skill development would exhibit more negative affective responding than children 
with borderline skill development. Another prediction was that, after having their 
motor skills assessed, children with low skill development or borderline skill 
development would continue to exhibit more negative affective responding than 
children with average or high average/superior motor skill development. Additionally, 
it was predicted that, after having their motor skills assessed, children with high 
average/superior skill development would exhibit more positive affective responding 
than children with average skill development.  
The Nature of the Relationship Between Hedonic Valence, Arousal, and Control 
The hypotheses for Study 2 were predicated on there being a quadratic relationship 
between hedonic valence and arousal (Bradley & Lang, 1994; McManis, et al., 2001; 
Sharp, et al., 2006; von Leupoldt, et al., 2007). As control is generally a more 
independent dimension that may or may not correlate with hedonic valence or 
arousal (see Vico, et al., 2010), no such relationship was posited for that dimension. 
When linear and quadratic models were fitted to the pretest and posttest hedonic 
valence and arousal data, a positive linear model was the most parsimonious 
explanation of the relationship. There are several possible reasons why this occurred. 
The stimuli used to elicit the responses in the studies that demonstrated a quadratic 
relationship were photographs or films (Bradley & Lang, 1994; McManis, et al., 2001; 
Sharp, et al., 2006; von Leupoldt, et al., 2007). The participants were asked to look 
carefully at and try to engage with the images. When they were given instructions 
for the SAM, the participants were provided with the following descriptors for the 
hedonic valence scale: sad, angry, scared, bad, happy, good, and pleased. The 
arousal scale endpoint descriptors were excited, nervous, sleepy, calm, relaxed, and 
wide-awake. Lastly, the control scale descriptors were feeling important, being a 
leader, and feeling unimportant.  
In contrast, in the present study children were told that the researcher was going to 
watch how they performed a number of different physical tasks and that they should 
try to do their very best for each activity. When they were given instructions for the 
SAM, it was emphasized that they should select the figure in each scale that looked 
most like how they felt “right now”. Some of the words used to describe the 
endpoints of the SAM scales were different to those used in the other studies. In the 
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present study, the descriptors for the hedonic valence scale endpoints were happy, 
pleased, good, unhappy, displeased, and bad. The descriptors for the arousal scale 
were excited, nervous, active, unexcited, calm, and inactive. The control scale 
descriptors were able to easily manage things and not able to easily manage things.  
So it is possible that the type of stimuli and the associated instructions may have 
influenced the relationship between hedonic valence and arousal. Alternatively, given 
that the present study was a quasi-experimental design with some comparatively 
small groups, it may have been a question of sampling error.  
Overall the responses were above the mid point for each of the SAM scales. The mid 
point represents a neutral response. So the hedonic valence dimension responses 
generally showed that the children were experiencing some degree of pleasure or 
happiness. The arousal dimension responses indicated that the majority of children 
were somewhat activated or aroused. Whilst the control dimension demonstrated 
that the children felt they had some control over the situation. Nonetheless there 
were statistically significant within group and between group differences and 
substantial effect sizes that attest to the complex and dynamic nature of emotion. 
Within-group Changes After Motor Skills Assessment 
There was a significant main effect for the control dimension, but there was no time 
by motor ability interaction on control. The main effect indicated that the children felt 
more in control of the situation after the motor skills assessment. This is contrary to 
the prediction that the children with low motor skill development or borderline motor 
skill development would feel appreciably less in control of the situation than children 
with average motor skill development or high average/superior motor skill 
development, whereas there would be no significant change in the sense of control 
experienced by the latter groups. 
Although there was no significant interaction involving the control dimension, the 
finding warrants comment, as the effect size accounted for 34 percent of the 
variance. Again, it should be emphasized that the children were asked to respond to 
how they felt “right now” rather than how they felt about “the motor skills 
assessment”. This was done to reduce the amount of conscious deliberation, thereby 
minimizing the previously discussed problems associated with self-report.  
If control is always about a particular object or event (Bradley & Lang, 1994; Russell 
& Barrett, 1999), the children’s increased sense of control may have been because 
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they were responding to the fact that they had finished the motor skills assessment 
and were about to return to familiar school activities. This is compatible with the 
view that, rather than being a genuine dimension of affect, control is a cognitive 
appraisal of the situation that has elicited the affective response (Russell & Barrett, 
1999; Russell & Pratt, 1980). However, this explanation is speculative and would 
require further research to be confirmed.  
The results associated with within-group changes to valence and arousal were 
mixed. There was no statistically significant change to the hedonic valence or arousal 
of the low motor skill development group. Although the posttest mean was slightly 
lower than the pretest mean for hedonic valence the effect size was small, 
accounting for less than 1 percent of the variance. The lack of significance and a 
small effect size for hedonic valence suggest that the effect was trivial. Whereas the 
effect size for arousal was moderate, accounting for 12 percent of the variance, so 
the difference between pretest and posttest arousal was meaningful and in the 
predicted direction. That is, the arousal of the low motor skill development group 
increased. As there was no increase in positive hedonic valence, it is reasonable to 
suggest that this group had become more stressed. 
Although there was no statistically significant change to hedonic valence or arousal 
for the borderline motor skill development group, the effect sizes for hedonic valence 
and arousal were substantial, accounting for 18 percent and 19 percent of the 
variance respectively. The change was in the predicted direction for valence but not 
for arousal. That is, the hedonic valence of the borderline motor skill development 
group became more negative and arousal decreased. This is in line with the overall 
positive linear relationship between the two variables. Despite the lack of an increase 
in arousal, the response can be construed as the borderline motor skill development 
group becoming more stressed or upset (see Yik, et al., 1999). 
The average motor skill development group demonstrated a statistically significant 
change to hedonic valence and arousal. The effect sizes accounted for 10 percent 
and 14 percent of the variance respectively. Surprisingly, hedonic valence became 
more negative and arousal decreased, whereas it was predicted that there would be 
no significant change in either variable. The decline in both the hedonic valence and 
arousal scores is again indicative of the positive linear relationship between the 
variables. Like the borderline motor skill development group, it appears that the 
average motor skill development group became more stressed or upset. This may be 
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because they found the motor skills assessment challenged their belief about their 
competence. This is somewhat at odds with Kavussanu and Harnisch’s (2000) finding 
that that self-worth associated with motor competence is not threatened if an 
individual believes they have at least average skills. This might be because the 
participants in Kavussanu and Harnisch’s study were older than the children in the 
present study. The researchers also used instruments that relied on the participant’s 
language comprehension and expression skills, and self-perceptions of athletic ability 
were assessed using a single-item instrument, which suggests it lacked sensitivity. 
The negative change in the affective responding of children in the low, borderline, 
and average motor skill development groups are consistent with the results from two 
studies conducted by Scanlan and Passer’s (1978, 1979). The researchers used the 
STAI-C to examine competitive anxiety in male and female soccer players aged 10-
to-12 years old. The most salient finding was that a negative game outcome and lack 
of enjoyment were the main contributors to post-game stress. Though the current 
study shows that this response is not uniform across all motor skill levels. 
There was no statistically significant change in the high average/superior motor skill 
development group’s hedonic valence or arousal, but the effect size for hedonic 
valence accounted for 16 percent of the variance and the effect size for arousal 
accounted for 8 percent of the variance. The change for hedonic valence was in the 
predicted direction, becoming more positive. However, the change in arousal was not 
in the hypothesized direction, as it decreased. That aside, the affective response of 
the high average/superior motor skill development group could be interpreted as 
feeling contented with their performance (Barrett & Russell, 1998; Russell & Barrett, 
1999).  
It was interesting that the relationship between hedonic valence and arousal was 
negative for the low motor skill development and high average superior motor skill 
development groups, whereas for the borderline motor skill development and 
average motor skill development groups it was positive. Though it should be noted 
that in the case of the low motor skill development group, hedonic valence 
decreased and arousal increased, whereas for the high average/superior group the 
reverse was true. This observation, combined with the fact that the quadratic and 
linear models accounted for the association between hedonic valence and arousal 
equally well, shows that the relationship between those variables is indeed 
curvilinear. Whilst the linear component provided the most parsimonious account of 
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the data, its strength may be an artifact of the unequal group sizes, rather than a 
true reflection of the relationship between the variables. Overall, it seems that motor 
skill moderated the relationship between hedonic valence and arousal. This is 
compatible with other research.  
For example, in Study 1 somatic symptoms of anxiety moderated the relationship 
between fear and panic associated with being alone, new experiences, and new 
places and motor skill. When somatic symptoms of anxiety were at the mean or 
higher, the relationship between the other two variables was positive, however when 
somatic symptoms of anxiety were one standard deviation below the mean the 
relationship was negative. Furthermore, the relationship between fear and panic 
associated with being alone, new experiences, and new places and attitudes toward 
physical activity as a means of developing positive relationships varied at different 
levels of motor skill.  
Likewise, a 3-year longitudinal study (Rodriguez, et al., 2003) that assessed changes 
in sports competence beliefs, perceived value of athletics, and self-worth in children, 
using Harter’s (1987) competence motivation model, found that the participants not 
only had appreciably different start values, but that they changed at different rates 
and moved in different directions over time. So regardless of the timescale being 
studied, these findings demonstrated that the relationships between supposed 
discrete emotional constructs involve complex moderating effects that are difficult to 
tease apart. 
Between-group Differences Before and After Motor Skills Assessment 
 Pretest 
The results were in agreement with the hypothesized lack of difference between the 
average motor skill development and high average/superior motor skill development 
groups. Though, they were contrary to the predicted differences between the 
borderline motor skill development and average motor skill development and high 
average/superior motor skill development groups. At first glance, the pretest results 
also appear contrary to the hypothesized differences between children in the low 
motor ability group and the other groups.  
However, there were significant differences with medium to large effect sizes on 
pretest arousal for the low motor skill development group compared to each of the 
other groups. Additionally, the low motor skill development group did have the 
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second lowest hedonic valence score. This, combined with the significantly lower 
arousal can be interpreted as indicating that whilst this group was not appreciably 
less happy than the other groups, they were not engaged or excited by the prospect 
of performing the motor activities (Barrett & Russell, 1998; Bradley & Lang, 1994; 
Russell & Barrett, 1999).  
Though there were statistically significant between-group differences, it is difficult to 
completely reconcile the present pretest results with the findings from two the DCD 
studies (Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001) discussed earlier. 
Different measurement instruments and group assignment strategies were used in 
those studies. That is, they employed a linguistically based self-report instrument 
(STAI-C) and two groups of participants, one consisting of children thought to have 
DCD and another with typically developing children. Alternatively, because the 
present study used four levels of motor ability and three dimensions of affect, it 
enabled a more nuanced interpretation of the affective state of the children to be 
made. Following on from this, it is notable that the current findings demonstrated 
that the affective responding of children with a MAND NDI score below 86 is 
heterogeneous. This is similar to Williams et al.’s (2006; 2008) suggestion that 
children with M-ABC scores below the 14th percentile do not display the same motor 
deficits.  
 Posttest 
On posttest valence the borderline motor skill development group mean score was 
significantly lower than the average and high average/superior motor skill 
development groups mean scores. The effect sizes were small to medium 
respectively. Contrary to what was predicted, the borderline motor skill development 
group mean score was also lower than that of the low motor skill development 
group, however the difference was not statistically significant. Similarly, although the 
high average/superior motor skill development group had the highest posttest 
hedonic valence score, the difference was not statistically significant. Surprisingly, 
there were no significant differences between the groups on posttest arousal and the 
effect sizes were small. Unlike the present study, the DCD studies (Schoemaker & 
Kalverboer, 1994; Skinner & Piek, 2001) did not measure the children’s state-anxiety 
after they had their motor skills assessed, so it is not possible to directly compare 
and contrast them with the current posttest findings.  
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Nevertheless, in Study 2 the borderline group appeared to be the least happy after 
they completed the motor skills assessment. Shoemaker and Kalverboer (1994) 
found a significant negative correlation between severity of clumsiness and negative 
social behaviour. The researchers speculated that this is an indication that children 
with moderately under-developed motor skills may behave anti-socially as a way of 
masking their lack of skill, whereas those with more severe motor skills deficits 
cannot disguise the fact that they have poor motor skills. Similarly, the present 
finding that the borderline group had the most negative valence may be because 
they had difficulty accepting their lack of skill, whereas the low motor skill 
development group was resigned to the fact. Alternatively, Rose and Larkin’s (2002) 
suggestion that children with poor motor skills protect their self-concept by simply 
disregarding their lack of motor competence may to some extent explain the present 
findings in the low motor ability group.  
Conceptual Considerations 
The differing results for the three dimensions suggest that the SAM does tap into 
distinct aspects of affect. Lang and Bradley (1994) have argued that these 
dimensions are fundamental to organizing goal directed action. That is, valence 
reflects approach/withdrawal, arousal reflects low/high drive, and control reflects 
no/total authority in relation to an object or event (Lang, et al., 2001). On the other 
hand, Russell and Barrett (1999) proposed that valence and arousal are the two 
constituents of core affect, which is the most basic consciously available affective 
feeling. However, they suggested control is a cognitive appraisal of the event that 
induced the affective state, rather than a true dimension of affect. This is consistent 
with Bradley and Lang’s (1994) assertion that the control dimension in Mehrabian 
and Russell’s (1974) semantic differential scale measures the reciprocal relationship 
between the observer and the observed.  
Russell and Barrett (1999) suggested that assessing core affect is achieved by asking 
a respondent how they feel ‘right now’ whereas emotional episodes are evaluated by 
asking how a respondent feels about something specific. This is relevant to the 
results of Study 2, as the children were not asked to select the character that best 
matched how they felt about the tasks they were about to perform, or had just 
performed. Instead, they were asked to select the figure that best corresponded to 
how they felt ‘right now’. Even so, the SAM required the children to make a 
judgment about which figure most accurately represented how they felt at a time 
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that was in close proximity to the event. That is, the motor skills assessment. Still, if 
Russell and Barrett’s proposition is accepted, it is possible that rather than specific 
responses to the motor skills assessment, more general aspects of affect were being 
tapped. 
Nevertheless, the SAM reduced problems associated with language comprehension 
and removed problems associated with language expression. However, it still 
required the children to simultaneously be the subject and the observer (Lang, 
2010). This raises issues, discussed in an earlier section of this chapter, that are 
perhaps best summarized by Izard and Blumberg’s (1985) concern that it is not clear 
whether the responses are about the actual emotional experience or the cognitive 
processes involved in consciously evaluating the experience.   
Limitations 
When the SAM is administered, participants are usually asked to respond to how 
they feel about a specific object or event. In Study 2 the children were instructed to 
select the figure in each scale that looked most like how they felt “right now”, 
without any reference being made to the motor skills assessment they were about to 
commence or had just completed. Russell and Barrett (1999) suggest that asking a 
respondent how they feel ‘right now’ taps into more general affect, whereas 
emotional episodes are evaluated by asking how a respondent feels about something 
specific. If this is so, the children’s responses might be considered to be ambiguous.  
Another limitation to Study 2 is the relatively small number of participants in three 
out of the four groups. This had an impact on statistical power and the test’s 
robustness to violations of normality. Ideally, each group should have had in excess 
of 30 participants, given the statistical methods that were used.  
Lastly, the method used for group assignment may be a drawback of Study 2. The 
participants’ scores were grouped according to cut-points derived firstly from the 
MAND (McCarron, 1997) and secondly the WISC-IV (Wechsler, 2003). However, it is 
likely that the groups overlapped, as motor skill is a naturally occurring continuous 
scale. Artificially dichotomizing a continuous scale raises the likelihood of false 
positive or false negative errors in the assignment of participants to groups. The use 
of non-adjacent groups would have alleviated this problem. Alternatively, receiver 
operating characteristic curves (ROC) may have assisted group assignment by testing 
the ability of the MAND to discriminate between groups and to identify the optimal 
cut-points for them (Streiner & Cairney, 2007). 
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Summary 
The present study explored contextual influences on children’s affective responding 
to physical activities. In particular, the aim was to determine whether children with 
poor motor skill development possessed less adaptive emotional responses to having 
their motor ability assessed than their typically developing peers. Overall, the 
children’s affective responses were positive, but there were substantial within group 
and between group effects that validate the dynamic and complex nature of affective 
responding.  
Surprisingly, each of the groups reported an increased sense of control after they 
completed the motor skills assessment. This is consistent with the argument that 
rather than being a dimension of affect, control is a cognitive appraisal of the event 
that elicited the affective state. That is, when the posttest SAM was administered the 
children were responding to the fact that that the motor skills assessment had 
finished.  
After the motor skills assessment the affective state of the children in the low motor 
skill development and borderline motor skill development groups had become less 
positive. Interestingly, the affective state of the children with average motor skills 
was also less positive at this time. This could be because the experience caused 
them to question their ability. In contrast, the children in the high average/superior 
motor skill development group exhibited a more positive affective state, presumably 
because the felt they had done well. 
As expected, there was no significant difference in the affective state of the average 
motor skill development or high average/superior motor skill development groups at 
pretest. However, it was surprising that the low motor skill development and 
borderline motor skill development groups did not display a less positive affective 
state than the other groups. Moreover, it appears that rather than being 
apprehensive, the low motor skill development group was simply not engaged by the 
prospect of performing the motor activities. This is in keeping with the proposition 
that children with poor motor skills are resigned to the likelihood of failure in this 
domain.  
After the motor skills assessment, the borderline motor skill development group’s 
affective state was less positive than the other three groups, however it was only 
statistically significant for the comparison between the average motor skill 
development and high/average motor skill development groups. Though the high 
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average/superior motor skill development group had the highest posttest hedonic 
valence score, the difference was not statistically significant. Even so, the 
relationships between groups were more or less as predicted and the effects sizes 
were generally moderate. So the small group sizes are likely to account for the 
limited number of statistically significant between-group results. 
Despite some unexpected results, the findings suggestd that children with poor 
motor skill development possess less adaptive emotional responses to having their 
motor ability assessed than typically developing peers. The low motor skill 
development group appeared to be disengaged, whereas the borderline motor skill 
development group seemed to be the least happy throughout the assessment. 
Importantly, the results suggested that children with average motor skills feel 
vulnerable when having their skills assessed. From a physical education perspective, 
this is arguably the most important finding because it indicates that these children 
may need greater support and encouragement than is commonly believed. 
Unsurprisingly, the high average/superior motor skill development group appeared to 
be satisfied with the experience.  
The findings from the present study indicate that SAM is a viable way of measuring 
important aspects of affect in children. Nonetheless, it requires respondents to 
attend to verbal instructions for each of its dimensions and then to make a judgment 
about which figure most accurately represents how they feel at the time. So like self-
reports, what can be discovered about the children’s emotional state is restricted to 
what can be brought into conscious awareness. Consequently, there is a need to use 
measures of emotion that remove the requirement for reflection and allow for real-
time changes in affective responding to be assessed.
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STUDY THREE 
Overview 
In Study 1 it was found that although self-efficacy for physical activity was a key 
characteristic in the relationship between children’s motor skill development and 
socio-emotional functioning, somatic symptoms of trait anxiety, panic, separation 
anxiety, and motor skill level also had an indirect role. Specifically, somatic 
symptoms of anxiety moderated the effect of fear and panic associated with being 
alone, new experiences, and new places on motor skill. On the other hand, motor 
skill moderated the effect of fear and panic associated with being alone, new 
experiences, and new places on attitudes toward movement aesthetics. In addition, 
the large amount of shared variance provided support for the argument that 
emotional traits, which are a predisposition to generally respond in a particular way, 
overlap appreciably. Thus, they were not as independent as usually assumed.  
Together with other research that suggests traits are less stable than generally 
thought, trait and state constructs may be better seen as locations on a continuum 
rather than as truly separable domains.  
Following on from this, Study 2 investigated the impact of contextual influences on 
real-time affective responding by examining whether children with poor motor skill 
development showed less adaptive affective responses when having their motor skills 
assessed than their typically developing peers. The study was informed by an 
affective state space approach to emotion (P. J. Lang, Bradley, & Cuthbert 1997; 
R. J. Larsen & Diener, 1992; Russell & Barrett, 1999). Children with poor motor skills 
were shown to have a less positive affective response. More specifically, children in 
the low motor skill development group showed no change to hedonic valence, but an 
increase in arousal, while the borderline group showed reductions in both hedonic 
valence and arousal. Although the responses of these two groups were different, 
they both suggest a negative reaction. As well, the affective responding of children 
with average motor skills became less positive after having their motor skills 
assessed. The effect was of moderate size for both valence and arousal, accounting 
for 10 and 14 percent of the variance, respectively. This somewhat unexpected result 
once again highlights the complex and dynamic nature of emotion. 
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In Study 2, the SAM was found to be a viable alternative to linguistically based self-
report instruments. Nevertheless, like self-reports, it only provided information about 
what could be brought into conscious awareness after the event. Consequently, 
there was a need to use measures that did not require introspection and allowed for 
momentary changes in affective responding to be assessed. So Study 3 used 
physiological measures to explore children’s momentary affective responding when 
they performed physical tasks or mentally simulated performing a physical activity. 
Once again, the study was informed by an affective state space approach to 
emotion. 
Memory as Simulated Behaviour 
There is a substantial amount of converging evidence that short-term memory 
processes that are involved in imitation and longer-term memory process that are 
involved in recalling more distant events employ mental simulation (Hecht, Vogt, & 
Prinz, 2001; Schacter & Addis, 2009). Non-human primate studies have identified 
motor and sensory networks that become active when an individual observes 
someone else performing an action (for a review see Rizzolatti & Sinigaglia, 2010). 
Human studies have demonstrated that this also happens when individuals mentally 
simulate action (e.g. Decety & Grezes, 2006; Grezes, Armony, Rowe, & Passingham, 
2003). In addition, brain networks associated with affect have been shown to be 
active when actions are imagined or observed (Carr, Iacoboni, dubeau, Mazziotta, & 
Lenzi, 2003; de Gelder, Snyder, Greve, Gerard, & Hadijkhani, 2004; Dimberg, 
Thunberg, & Elmehed, 2000; Grezes, Frith, & Passingham, 2004a, 2004b).   
For example, fMRI studies have shown that when individuals are required to observe 
or imitate emotional facial expressions, there is increased activity in brain networks 
associated with the actual facial expression of those emotions (Carr, et al., 2003). In 
another study, when individuals watched videos of actors lifting a box, activity in the 
parietal and premotor cortex suggested the observers were engaged in mental 
simulation. However, when the individuals were asked to evaluate whether the 
actor’s actions suggested that their expectation regarding the weight of the box was 
false or that they were being misleading about the box’s weight, brain networks 
associated with emotion such as the anterior cingulate cortex and amygdala were 
also active in the observer (Grezes, Berthoz, & Passingham, 2006; Grezes, et al., 
2004a, 2004b). 
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Following on from this, it has been proposed that memory is fundamentally the 
neural re-instantiation of key elements of sensory experiences associated with events 
that occurred in the past (Barrett & Bar, 2010; Damasio, 1999; Danker & Anderson, 
2010; Edelman & Tononi, 2000). Put simply, a large number of neuroimaging and 
neurophysiological studies have indicated that essentially the same neural systems 
are activated both during an event and when that event is recalled. In addition, the 
neural systems associated with strategies used to assist recall (for example verbal 
mnemonics or visual imagery) also appear to be reactivated when the experience is 
remembered (for a review see Danker & Anderson, 2010). Consequently, the mental 
simulation of past experience facilitates imagining what will probably occur in the 
future (Schacter, Addis, & Buckner, 2007), thereby influencing real-time responses. 
Damasio’s somatic marker hypothesis (SMH) (Damasio, 1989, 1994, 1996; Damasio, 
Tranel, & Damasio, 1991) is one of the better-known versions of this theory.  It 
proposes that affective responses associated with prior experience facilitate decision-
making in the present by identifying whether or not a choice is likely to be favorable.  
This is possible because each experience is associated with specific transient 
homeostatic changes in the musculoskeletal system and viscera. However, it is 
doubtful that the entire experience is re-instantiated because only those components 
that are most salient to the individual are likely to be stored (Niedenthal, 2007).  
When key physiological changes are re-instantiated in similar circumstances, they 
serve to signal the value of the current experience. Simulation also enables faster 
decision-making by predicting what physiological changes are expected to occur 
given a particular set of circumstances. The response can occur consciously, if 
attention is drawn to the physiological state, or outside of consciousness if it is not. 
Damasio proposed that the neural substrate for somatic markers consists of the 
ventromedial prefrontal cortex, amygdala, insula, primary & secondary 
somatosensory cortices, and basal ganglia. The SMH is supported by a significant 
amount of converging evidence (Batson, Engel, & Fridell, 1999; Critchley, Mathias, & 
Dolan, 2001; Guillaume et al., 2009; Hinson, Jameson, & Whitney, 2002; Paulus, 
Rogalsky, Simmons, Feinstein, & Stein, 2003; Stocco & Fum, 2008; Turnbull, Evans, 
Bunce, Carzolio, & O'Connor, 2005).  
The SMH has not been without critics, most notably Dunn, Dalgeish, and Lawrence 
(2006), Maia and McClelland (2004), and Rolls (Rolls, 1999, 2005). Dunn and 
colleagues argued that there are other plausible explanations for results based on 
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the Iowa Gambling Task (IGT).  For example, the IGT may not involve implicit 
learning as claimed but rather appears open to conscious cognitive processes. 
Nevertheless, Dunn and Colleagues and Maia and McClelland acknowledge that the 
data they used to support their objections did not disprove the SMH. In fact, Dunn et 
al. go further, suggesting that although the psychological mechanisms underlying the 
SMH may need to be modified, the accumulated evidence has mostly supported the 
neural substrate posited by Damasio and colleagues. On the other hand, Rolls 
claimed that the SMH lacks parsimony and that the putative mechanism is inefficient. 
Adolphs (2006) countered this view by arguing that Rolls’ criticisms demonstrated a 
misunderstanding of Damasio’s hypothesis, discounted evolutionary processes, and 
that Rolls’ alternative account only provided a sketchy explanation of how the re-
enforcing properties of stimuli are represented and associated with the sensory 
properties of those stimuli.  
Taken together, the research discussed in this section supports the broad hypothesis 
that memory is the re-instantiation of elements of sensory experiences that were 
associated with previous events. As such, memory includes multiple sensory 
components. Therefore, if an individual recalls a physical activity that they have done 
in the past, they should not only re-experience the key motor elements, but also the 
individual’s affective response to the event. This, in turn, is likely to influence their 
feelings about participating in similar activities again. The implications of this for 
children with poor motor skills will be explored in a later section of this chapter. 
Probing Aspects of Affect that are Outside Conscious Awareness 
Whilst the feelings expressed in self-reports do contribute to our understanding of 
emotion, cognitive science and animal research has shown that it is an incomplete 
account that sheds little light on the processes and structures that underlie it. 
Importantly, self-report does not tap into those aspects that are outside of conscious 
awareness (Norris, Gollan, Berntson, & Cacioppo, 2010). Therefore, methods that 
can explore the biological foundations of emotional behaviour need to be employed, 
complementing more behavioural approaches (Cacioppo, 2004; Cacioppo, Berntson, 
Sheridan, & McClintock, 2000).  
Following on from this, Bradley and Lang (2000) suggested that overt behaviour, 
expressive and evaluative language, and physiological responses provide measurable 
data that are indices of emotion. However, the coherence of findings from these 
different levels of investigation has been mixed. For instance, some results indicated 
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there is no association between experiential and physiological responses, some found 
a weak association, some moderate, and still others found a negative relationship 
(Mauss, Levenson, McCarter, & Wilhelm, 2005).  
The poor equivalence between self-reports and physiological measures of emotion 
may be explained by individual differences in the understanding of emotion labels 
and the psychological separation caused by reports either being retrospective or 
requiring the respondent to simultaneously be the subject and the observer (Lang, 
2010). Mauss and associates (2005) proposed a number of methodological reasons 
for the inconsistent findings including (i) the type and intensity of the emotion, (ii) 
the type of measure used, (iii) the timing of the measures and their temporal 
resolution, and (iv) whether the study is a within-subject or between-subject design.    
In one study using amusement and sadness as the target discrete emotions, Mauss 
et al. (2005) found that, when these confounding factors were controlled, there was 
moderate to high coherence between experience, behaviour, electrodermal activity, 
heart activity, and somatic activity. Similarly, Sohn, Sokhadze, and Watanuki (2001) 
suggested that heart rate (HR) and skin conductance response (SCR) are moderate 
to highly correlated indices of affective responding. Importantly, electrodermal 
activity and heart activity are the most widely used physiological measures of affect. 
SCR is typically used to measure arousal, whereas changes in HR and inter-beat-
interval (IBI) are indices of hedonic valence (Bradley & Lang, 1994; Sequira, Hot, 
Silvert, & Delplanque, 2009; Sohn, Sokhadze, & Watanuki, 2001; Solbakk, Reinyang, 
& Neilsen, 2005).  
Studies Employing Physiological Measures of Affect in Children 
During the 20th century, little psychophysiological data existed on affective 
responding in school-aged children (Beidel, 1989). Available data was largely 
collected from samples of children drawn from the general population (Darley & 
Katz, 1973; Lee & Olness, 1996; Melamed, Yurcheson, Fleece, Hutcherson, & Hawes, 
1978; Sternbach, 1962; Striker & Howitt, 1965), although a few studies have used 
clinical populations (Beidel, 1988; Borkovec, 1978; Garralda, Connell, & Taylor, 1991; 
Van Hasselt, Hersen, Bellack, Rosenblum, & Lamparski, 1979). Whatever the 
(diagnostic) status of the children, three basic assessment paradigms have been 
employed: orienting response to novel auditory stimuli; response to anxiety 
provoking situations; and group and individual difference comparisons of responses 
to anxiety-producing stimuli. Stimuli have included auditory tones, imagery, recalled 
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past experience, tests of academic ability, and simulated aversive scenarios (Beidel, 
1989). Only a handful of studies have investigated the association between motor 
performance and emotion (Cottyn, et al., 2006; Hanson, 1967; Ryan, 1998; Skubic, 
1955). They will be discussed in a later section of this chapter.  
In general, studies of healthy children (not including assessment of motor 
performance) did show a correspondence between physiological responses and 
emotion, although the focus of the researchers’ varied and the findings were 
somewhat inconsistent. For example, when children viewed a film, HR decreased for 
the funniest scenes and palmar skin resistance increased for the saddest scenes 
(Sternbach, 1962). By comparison, Melamed (1978) found that there was a 
significant association between high electrodermal response and high reported fear 
of visiting a dentist, but the relationship between reported fear and heart activity 
was not significant. However, a meta-analysis of studies examining the 
psychophysiology of emotion in adults found that fear was not associated with 
increases in SCR amplitude (Cacioppo, Berntson, Larsen, Poehlmann, & Ito, 2000). 
Using a mental imagery paradigm, another study showed that HR slowed 
significantly during quiet imagery of a pleasant location or an enjoyable activity and 
increased during imagery of an exciting pastime such as a sport, whereas 
electrodermal activity decreased during the active imagery (Lee & Olness, 1996).  
Likewise, studies employing clinical populations have found significant relationships 
between physiological responses and emotion. In general, children with anxiety or 
emotional disorders showed greater physiological reactivity to aversive stimuli 
(Beidel, 1988; Garralda, et al., 1991). For example, children known to suffer from 
test anxiety demonstrated appreciably greater HR changes than a comparison group 
when completing a vocabulary test and oral reading test. Furthermore, the HR of the 
comparison group decreased during the tests, whilst the HR of the anxious group 
increased. Similarly, children with emotional disorders showed typical physiological 
responses to appetitive or neutral stimuli, but greater reactivity in anticipation of 
aversive stimuli and to actual aversive stimuli.  This is considered to be indicative of 
a less adaptive response to situational demands (Beidel, 1988; Garralda, et al., 
1991).  
Over the last decade, the number of studies that have used psychophysiological 
measures to examine the affective responding of school-aged children has increased, 
however very few have examined the link between motor performance and emotion 
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(see next section).  Once again, an association between physiological responses and 
emotion was generally demonstrated. However, despite technological advancements 
and some refinements in study design, the findings continue to be inconsistent.  
El-Sheikh (2005) used an audio recording of a simulated argument to assess 
children’s emotional functioning when there is conflict in the family. Higher skin 
conductance level reactivity was found to be a strong predictor of internalizing 
difficulties in boys and internalizing, externalizing, and cognitive problems in girls. 
Another study (Gazelle & Druhen, 2009) found that anxious children who were 
rejected by their peers demonstrated greater behavioural helplessness and negative 
affective responses than a normative comparison group. Furthermore, they had a 
higher sustained HR and suppressed vagal tone, which the researchers suggested is 
an index of sympathetic nervous system activity. From this perspective high vagal 
tone is associated with behavioural adaptability, whereas, low vagal tone is 
associated with a lack of behavioural flexibility and increased anxiety (Porges, 1995, 
2001). However, others have been more circumspect about what can be inferred 
from respiratory sinus arrhythmia (RSA), which is what is actually being measured 
(Berntson, Cacioppo, & Grossman, 2007; Sequira, et al., 2009). 
Hubbard and colleagues (Hubbard et al., 2004) found that children who responded 
aggressively to a transgression by a peer also had a high SCR. On the other hand, 
HR was negatively related to the aggressive response. These findings are consistent 
with the quadratic relationship between arousal and hedonic valence (Bradley & 
Lang, 1994; McManis, Bradley, Berg, Cuthbert, & Lang, 2001; Sharp, van Goozen, & 
Goodyer, 2006; von Leupoldt, et al., 2007) discussed in the previous chapter. 
Hubbard and colleagues found there was no statistically significant relationship 
between HR, SCR, and instrumental aggression (used to coerce a peer). 
 Physiological Measures of Affect Associate with Motor Skills in Children 
It appears that only a handful of studies have used physiological measures to probe 
children’s affective responding in contexts placing a demand on motor skills. Two 
studies by Ryan (1998, 2004) that used HR as one of the measures to examine 
musical performance anxiety in children and adolescents were reported in previous 
chapters. It was inferred that there was no correspondence between HR and the 
self-reports, however there was a difference between basal, pre-performance, and 
performance HR.  However, Ryan did not examine the influence of motor ability and 
other methodological limitations suggest caution when interpreting the findings.    
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Pre-performance SCR in children of differing motor ability has been explored in very 
few studies. However, there is good reason to expect that past experiences are likely 
to bring about an anticipatory response to a similar event in the present, regardless 
of whether the feelings associated with the past experiences have been brought into 
conscious awareness or not (Critchley, 2005; Damasio, 1996; Damasio, et al., 1991; 
Löw, Lang, Smith, & Bradley, 2008). Because we know that children’s motor ability, 
state anxiety, and prior motor experience are linked (e.g. Cantell, Smyth, & Ahonen, 
1994; Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001; Skubic, 1955), it is not 
unexpected that children of differing skill level (and experience) may show quite 
distinct patterns of emotion (indexed physiologically) in response to performing 
physical activity.  
In one very early study by Skubic (1955), the SCR of 9-to-15 year-old male Little 
League baseball players, Middle League baseball players, and non-players were 
compared. Data were collected at rest and immediately before and after a physical 
education class softball game. Those that played Little League or Middle League 
baseball were tested before and after a game in their respective competitions. SCR 
levels were the lowest at rest and highest pre-game. Post-game SCR levels were 
lower than those pre-game, but higher than resting levels. Overall those who did not 
play competitive baseball had the highest SCR scores. The pattern of responding for 
physical education class softball games, Little League, and Middle League baseball 
games was the same (Skubic, 1955). Skubic concluded that competitive baseball was 
no more stressful than school physical education classes. Unfortunately, she 
overlooked the fact that the non-player group was comprised of two clusters of 
children; one contained children who chose not to play competitive baseball and the 
other consisted of those who were not selected for a team because they did not 
have the requisite skills. The poor specification of the group meant that the influence 
of motor ability on anxiety in the non-player group was not teased out.  
Hanson’s (1967) results demonstrated a simialr pattern.  Using telemetry, he 
recorded the HR of 10 male Little League baseball players during a single game of 
baseball. Sitting and standing readings were taken pre and post game. Further 
readings were taken during the game while players were sitting in the dugout, 
batting, standing on a base, or fielding. Like Skubic (1955), HR values were lowest 
pre-game. Batting produced the highest HR. Post-game values were lower than 
those during the game, but higher than pre-game values. Despite batting producing 
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the highest HR, participants reported experiencing relatively low levels of anxiety at 
this time.  Hanson’s (1967) concluded that the study results were equivocal about 
whether competitive sport promoted emotional resilience in children.  However, the 
study was somewhat flawed because the statistical analysis was inadequate. In 
addition, Hanson did not consider whether motor ability might have influenced the 
responses.  
A more recent study examined performance anxiety in elite adolescent female 
gymnasts who performed a balance beam routine (Cottyn, et al., 2006).  HR and 
self-report were the measures. The athletes were assessed during an out of 
competition training session, an in competition training session, and during a 
competition performance. The results demonstrated that in each case HR increased 
significantly from pre-performance rest to completion of the balance beam routine. 
However, all HR variables were higher during the competition session. Interestingly, 
there were no significant differences between the retrospective self-reports for the 
three sessions. This indicates that the gymnasts’ conscious experience of anxiety was 
similar in each case. The result is similar to Hanson’s (1967) finding of relatively low 
levels of reported anxiety during baseball batting, despite a higher HR. However, 
during the balance beam routine there was a negative correlation between 
retrospective self-reported anxiety, as assessed by the anxiety thermometer 
(Houtman & Bakker, 1989), and performance, which suggests that a high level of 
anxiety is detrimental to performance. Though this was not corroborated by the HR 
data. 
 Physiological Measures of Affect Associate with Motor Skills in Adults 
The adult literature, while itself limited, does suggest that there is an appreciable 
relationship between affective responding and motor performance (e.g. Coombes, 
Janelle, & Duley, 2005; Pijpers, Oudejans, & Bakker, 2005; Pijpers, et al., 2006; 
Pijpers, et al., 2003; Robazza, Bortoli, & Nougier, 1999, 2000; Tremayne & Barry, 
1988; Wilson, Smith, & Holmes, 2007). However, most of the studies have used 
heart activity as the physiological index of emotion, so what can be inferred about 
the affective response is largely confined to hedonic valence. 
In a series of studies, Pijpers and colleagues investigated the association between 
emotion and motor performance in novice and experienced adult indoor climbers 
(Pijpers, et al., 2005; Pijpers, et al., 2006; Pijpers, et al., 2003). To summarize, the 
researchers found that novice climbers reported higher anxiety and had higher HR 
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when traversing a route positioned high on a climbing wall, when compared to 
exactly the same route placed low on the wall. They also had higher blood lactate 
levels, and more muscle fatigue. It was also shown that that anxiety influenced 
movement behaviour and the researchers argued that this might be indicative of a 
temporary return to an earlier stage of motor learning. Following on from this, 
support was found for the conscious processing hypothesis (CPH) (Masters, 1992), 
which proposes that competitive anxiety causes a performer to become self-
conscious about skill execution. They then try to consciously control what are 
normally highly automated actions. This disrupts the fluency of the performance. It 
has long been argued that a performer’s skill level is an important factor in their 
affective response to sport performance (Carron, 1971). Moreover, Carron suggested 
that objective physiological measures might be the best way to assess this. So it is 
surprising that Pijpers and colleagues’ appear to be the only researchers to have 
done so in a systematic way. 
Golfers were used to compare the ability of the CPH (Masters, 1992) and the 
processing efficiency theory (PET) (Eysenck & Calvo, 1992), to explain the 
relationship between effort and anxiety under low-pressure and high-pressure 
conditions in golf putting (Wilson, et al., 2007). PET proposes that performance 
related anxiety consists of somatic anxiety, defined as perceptions of the changes in 
physiological arousal brought about by the experience and cognitive anxiety, defined 
as negative thoughts about evaluation and the personal cost of failure. Somatic 
anxiety may or may not be beneficial to performance, whilst cognitive anxiety is 
always be debilitative. Thus, PET predicts that dwelling on troublesome thoughts 
associated with performance reduces the storage capacity and efficiency of working 
memory, thereby reducing the resources needed to successfully complete a task.  
The golfers were assigned to a high trait anxiety or a low trait anxiety group based 
on their sport anxiety scale score (Smith, Smoll, & Schutz, 1990). Self-report, 
behavioural, and heart rate variability (HRV) data were collected.  Results showed no 
significant differences in HRV between the high trait anxious and low trait anxious 
groups. However, there was an overall difference in HRV between the rest condition 
and high-pressure condition, whereas there was no significant difference between 
the rest and low-pressure conditions. There was a significant difference between the 
low and high-pressure conditions. The self-report findings indicated that both groups 
were more anxious in the high-pressure condition, but the effect was larger for the 
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high trait anxiety group. Likewise, both groups reported more effort in the high-
pressure condition, but it was more marked for the high trait anxiety group. The 
behavioural results followed the same pattern. The study provided moderate support 
for PET, but its design limited the assessment of the CPH (Wilson, et al., 2007).   
Coombes, Janelle, and Duley (2005) demonstrated that overt motor control is 
influenced by the emotional state of the performer. Participants in two studies 
viewed pleasant, unpleasant, or neutral pictures before they performed a square-
tracing task. Affective responding was measured using the SAM, HR, and SCR. Speed 
and accuracy were the performance measures.  When the participants viewed four 
images within eight seconds the HR data did not differentiate between pleasant and 
unpleasant pictures.  However, when the hedonic valence associated with the 
pictures was negative (as measured by the SAM) there were greater performance 
errors. When the participants viewed one picture for two seconds, HR differentiated 
between pleasant and unpleasant pictures. This time when the hedonic valence was 
negative the performance was faster. Though the number of errors was not 
influenced by negative hedonic valence.  Drawing on the biphasic theory of emotion 
(Lang, Bradley, & Cuthbert, 1997), Coombes et al. argued that when a negative 
stimulus is observed, speed of response is favored over accuracy of response. In 
part, this may account for the vicious cycle experienced by children with under-
developed motor ability. That is, previous lack of success leads to a negative 
affective response to physical activity, which interferes with execution of the motor 
response because accuracy is compromised in favor of speed. 
Summary 
Study 1 found that self-efficacy for physical activity, somatic symptoms of trait 
anxiety, panic, and separation anxiety are important factors in the relationship 
between children’s motor skill and socio-emotional functioning. Likewise, there was 
support for the view that as emotional traits overlap they may not be discrete 
entities as is usually assumed and that trait and state constructs should be seen as 
locations on a continuum, rather than as separable domains. Following on from this, 
Study 2 found that children with under-developed motor skills demonstrated a less 
positive real-time affective response to having their motor skills assessed. Children 
with average motor skill development also had a less positive response in these 
circumstances. Although the SAM was found to be a viable alternative to linguistically 
based self-report instruments, it still only provided information about what could be 
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brought into conscious awareness. Consequently, there was a need to also use 
measures that did not require reflection and allow for momentary changes in 
affective responding to be assessed.  
Studies have identified motor and sensory regions that become active when an 
individual observes someone else performing an action or mentally simulates action. 
Similarly, brain areas associated with affect have been shown to be active when 
actions are imagined or observed. In line with this, it has been proposed that 
memory is fundamentally the neural re-instantiation of key elements of the sensory 
experiences that were associated with events that occurred in the past. So it is 
reasonable to suggest that past experiences will influence an individual’s feelings 
about participating in similar activities again. 
Since the middle of the 20th century an increasing number of studies have used HR 
and SCR to examine affective responding in healthy, typically developing children 
and clinical populations. Despite some inconsistent results, the findings have 
generally indicated that HR and SCR are a useful means of probing aspects of affect 
that are outside of conscious awareness. However, very few studies have examined 
the relationship between motor skills and physiological indices of affect. Those that 
did were largely descriptive and had methodological flaws that limited what could be 
inferred from the findings. Similarly, there are few studies in the adult literature that 
have examined the relationship between motor performance and physiological 
indices of affect. Nevertheless, the findings from both the child and adult literature 
generally point to emotion having an appreciable influence on motor performance. 
Rationale for Study 3 
Conceptual Basis 
The increasingly large body of evidence that supports embodied theories of emotion 
and cognition has been covered elsewhere in this thesis. Nevertheless, it is worth 
reiterating that from this perspective the perception of emotion and thinking about 
emotion involves re-experiencing somato-viceral, motoric, and sensory elements of 
past events. This proposition is central to the present study. 
As has already been argued, the affective state space approach is a method of 
studying emotion that is consistent with embodied theories. Proponents of this 
approach maintain that human emotion has evolved from motivational neural 
networks that developed early in evolutionary history. The networks respond to 
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appetitive and aversive cues from the internal and external environment. This 
enhances perception and bolsters action readiness in order to promote survival 
(Barrett, Mesquita, Ochsner, & Gross, 2007; Cacioppo & Berntson, 1994; Sequira, 
Hot, Silvert, & Delplanque, 2009). In keeping with this, a large amount of research 
has demonstrated the value of measuring a range of physiological responses, 
including heart activity and electrodermal activity, when investigating affect 
(Andreassi, 2000; Bradley & Lang, 2000; Lang & Bradley, 2010; Norris, Gollan, 
Berntson, & Cacioppo, 2010; Sequira, et al., 2009; Sohn, Sokhadze, & Watanuki, 
2001). Furthermore, as most cognitive processes occur below conscious awareness 
(Norris, et al., 2010), physiological measures enable aspects of affective responding 
that are not readily available to conscious awareness to be probed. 
Aims and Hypotheses 
Study 3 had two main aims.  The first was to extend the findings of Study 2 by 
examining aspects of momentary affective responding, which are outside conscious 
awareness, in children with different levels of motor skill when they performed 
physical tasks. The predictions were:  first, that children with a low level of motor 
skill would display significantly less positive baseline affect when compared to 
children with a high level of motor skill; second, that children with low level of motor 
skill would display significantly less positive affect associated with performing 
physical activities when compared to children with a high level of motor skill; third, 
that task difficulty would influence the magnitude of the real-time affective response 
of the children (Carron, 1971; Pijpers, et al., 2003).  
Since task organization and complexity can moderate the anxiety-performance 
relationship (Craft, Magyar, Becker, & Feltz, 2003), six tasks (three fine-motor and 
three gross-motor) were selected that captured a broad range of movement 
dynamics and difficulty, and were easily measurable. This was achieved using the 
ecological movement analysis approach of Davis and colleagues (Burton & Davis, 
1996; Davis & Broadbent, 2007; Davis & Burton, 1991).  The metabolic demands of 
the tasks, expressed as metabolic equivalents (METS)3, were estimated using tables 
provided in McArdle, Katch, and Katch (1996). Importantly, although most children 
engage in low intensity activities (Bailey et al., 1995), activities of low, moderate and 
                                            
3  The MET is a ratio comparing the number of liters of oxygen per kilo of body weight an 
individual consumes per minute while seated and resting, with the amount used when performing a task. 
The amount consumed when seated at rest is 1 MET and a task that requires twice as much oxygen 
would be 2 METS and so on. Byrne, N. M., Hills, A. P., Hunter, G. R., Wensier, R. L., & Schutz, Y. 
(2005). Metbolic equivalent: one size does not fit all. Journal of applied physiology, 99, 1112-1119. 
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high difficulty are preferred by approximately equal numbers of children (Fry, 2000).  
Therefore, it was considered important in ecological terms to consider these factors 
when selecting tasks of varying demand in Study 3. A description and classification 
table for the motor tasks can be found in Appendix C.  
Based on the assumption that memory is fundamentally the neural re-instantiation of 
key elements of bodily experiences associated with past events (Barrett & Bar, 2010; 
Damasio, 1999; Danker & Anderson, 2010; Edelman & Tononi, 2000), the second 
aim of Study 3 was to investigate the momentary affective responding of children 
with different levels of motor skill when they mentally simulated a physical activity. 
There were three predictions:  First, children with a low level of motor skill would 
show less positive baseline affect when compared to children with a high level of 
motor skill; second, that children with a low level of motor skill would display 
significantly less positive affect associated with mentally simulating a physical 
activity, when compared to children with a high level of motor skill, and third, 
children with a low level of motor skill would display significantly less positive affect 
when verbally describing what they experienced and answering questions about their 
experience, compared with children with a high level of motor skill.  
A questionnaire was used to confirm that the children had imagined performing a 
physical activity they had done in the past. Again it was considered important in 
ecological terms to ensure that the child’s response to the questionnaire was a free-
narrative account.  Consequently, it was important to minimize the likelihood of 
response bias, demand characteristics, and social desirability caused by the nature of 
the questioning (Soto, John, Gosling, & Potter, 2008; Vasey & Lonigan, 2000).  
Following on from this, the interview instrument was structured so as to elicit the 
required information with as few questions as possible. The first question was open-
ended, simply requesting that the child provide as much information about what they 
had imagined as they wanted to.  If necessary, supplementary questions were used 
to provide a more detailed description of what the child had imagined (Blair, 2000; 
Powell & Snow, 2007). For example, one supplementary question was “Could you 
see yourself doing the activity?” Examples or prompts were only used when it was 
clear that the child did not understand what was being asked. The prompt that could 
aid a child to answer the example supplementary question was “like watching a 
DVD”. Each participant’s answers were recorded verbatim on a separate sheet. The 
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questions probing the children’s mental simulation of activity can be found in 
Appendix D. 
Method 
The guidelines for the ethical conduct of research and presentation of research 
results were the same as for the two previous studies. Study 3 also employed the 
same guidelines for the design and statistical analysis of psychological studies as the 
previous studies. As in Study 2, the influence of gender was not explored because no 
statistically significant gender effects were found in Study 1. 
Participants 
A non-clinical sample was recruited employing the methods used in Study 1 and 
Study 2. Forty-three children agreed to participate, aged between eight and 11 
years. The mean age was 9.74 years (SD = 1.29). There were 20 females (46.5%) 
and 23 males (53.5%). A number of the children also participated in Study 2.  
The children were assigned to one of two groups based on their MAND NDI score. As 
the affective state of the borderline and the low motor skill development groups was 
not significantly different in Study 2, and because the number of participants with 
under-developed motor skills was small in the present study, children with an NDI 
score of less than 86 formed a single group; hereafter referred to as the low skill 
group (11 children, 6 male with a mean age of 10.7 years). A number of prominent 
DCD researchers have used a similar cut-point to the one used in Study 3 (Crawford 
& Dewey, 2008; Licari & Larkin, 2008; Peens, Pienaar, & Nienaber, 2007; Piek, 
Baynam, & Barrett, 2006).  
Researchers studying DCD have employed a buffer of between five and 35 percentile 
ranks when creating non-adjacent groups based on motor skill (Cummins, Piek, & 
Dyck, 2005; Licari & Larkin, 2008; Peens, et al., 2007; Skinner & Piek, 2001; 
Williams, Thomas, Maruff, & Wilson, 2008). To ensure no overlap between groups, 
the comparison group was composed of children with an NDI score above 109 (9 
children, 3 male, with a mean age of 10.2 years).  Hence, this group was composed 
of children with high average or superior motor skill; hereafter referred to as the 
high skill group.  
On balance, data does not support an association between intelligence and motor 
skill within the normal range of IQ (Geuze, Jongmans, Shoemaker, & Smits-
Engelsman, 2001; Henderson & Barnett, 1998). So I again set an inclusion criterion 
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of age-appropriate academic achievement in reading comprehension, based on the 
academic assessment standards of the child’s school. Exclusion criteria were an 
absence of past or present diagnosis of a physical or neurological impairment, as 
reported by parents or caregivers.   
Materials 
 The McCarron Assessment of Neuromuscular Development 
Details of the MAND (McCarron, 1997) were provided in Studies 1 and 2.  
 Electrodermal and Heart Rate Recording  
The Compumedics Siesta (Compumedics, 2001) data logger is an instrument that 
meets medical standards for recording physiological information. The Siesta is small 
and light weight and can be worn on a belt around the waist while a participant is 
engaged in physical activity. The data logger has 16-bit resolution with an ECG 
sampling rate of 128 Hz.  
Data was downloaded to a computer using an Ethernet radio link. It was collected 
using non-invasive, non-allergenic, stick-on sensors that attach to the surface of the 
skin. The computer was an IBM ThinkPad laptop running the Microsoft Windows XP 
Professional operating system. It was used to control the Compumedics Siesta during 
data collection. Additionally, it was used to store and view data downloaded from the 
data logger, using Compumedics ProFusion2 software (2001). 
The Bioderm 2701-SC (UFI, 2007) is a two-channel physiological data collection 
platform that samples at 10HZ with 12-bit resolution. A 9-volt DC battery powers it. 
Participants are connected to the device via leads from two reusable electrodes 
attached to the surface of the skin. Data is downloaded to a PC laptop computer 
every 5 seconds, via a standard USB connection. The computer was a Macintosh 
1GH G4 Power PC laptop computer, using the OSX 10.4.9 operating system. To 
facilitate operating in a Windows environment Microsoft Virtual PC software with 
Windows XP operating system was used. UFI Bioderm 2071-SC software enabled the 
acquisition, storage, and retrieval of data for analysis. 
 Preparation for Electrodermal Recording 
Palmar and plantar surfaces are considered the most active sites for recording an 
electrodermal response because of the concentration of sweat glands in these areas. 
However, the medial aspect of the foot over the abductor hallucis muscle, midway 
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between the first phalange and the malleolus, is another suitable site that is less 
likely to interfere with physical activity. This site correlates extremely well with those 
on the palm and is typically of similar amplitude. It is also more active than the site 
on medial phalanx of the fingers (Brown, 1967; Edelberg, 1967; Fairclough & 
Venables, 2006; Scerbo, Freedman, Raine, Dawson, & Venables, 1992). The foot site 
was chosen to enable the hands to be free to manipulate objects in the fine motor 
skills activities. Placement of electrodes on the medial aspect of the foot did not 
interfere with jumping in the gross motor skill activities. 
First, the area of skin where the electrodes were placed was cleaned with PDI 
electrode prep pads containing 70% isopropyl alcohol and pumice. As recommended 
(UFI, 2007) Biogel electro-potential medium was placed in the concave cavity of both 
Silver-silver chloride (Ag/AgCl) electrodes that were attached over the adductor 
hallucis muscle on the medial aspect of the foot. The leads were secured to the limbs 
with Micropore medical tape (Gendolla, Abele, & Krusken, 2001; Sakai, Baker, & 
Dawson, 1992).  
 Preparation for Heart Rate Recording 
The standard bipolar limb lead locations for diagnostic electrocardiogram (ECG) 
electrodes are distal left arm (positive pole), distal right arm (negative pole), distal 
left leg (positive pole), and distal right leg (ground). Positioning the electrodes at 
these sites can cause movement artifacts when participants are physically active 
(Garvey, 2006). In these circumstances, Mason and Likar (1966) recommend placing 
the arm electrodes over the infraclavicular fossa, medial to the deltoid insertion and 
placing the left leg electrode midway between the costal margin and the iliac crest. 
Alternatively, the arm electrode may be placed over the outer clavicles (Kilgfield et 
al., 2007).  
The American Heart Association, Council on Clinical Cardiology, American College of 
Cardiology Foundation, and the Heart Rhythm Society joint recommendations for the 
standardization and interpretation of the electrocardiogram (Kilgfield, et al., 2007) 
suggests that electrode placement based on the Mason and Likar (Mason & Likar, 
1966) modifications should not be considered equivalent to the standard lead 
placement and vertical or seated ECG recordings should not be regarded as the same 
as supine recordings, for uses such as serial comparison.  
As the ECG recordings used in this study were made from ambulatory participants 
and they would not to be directly compared with recordings made at other times and 
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using different electrode placements, the Siesta User’s Guide (2001) 
recommendations, for a Lead Ι configuration, were followed. Therefore, the positive 
electrode was placed on the midline of the left clavicle and the negative electrode on 
the midline of the right clavicle, the reference electrode near the frontal squama 
region of the frontal bone of the skull, and the ground electrode behind the ear, in 
the region of the mastoid process. Kilgfield and colleagues’ (2007) recommendations 
for the use of digital filtering when conducting an ECG on children were adopted. 
Therefore, a 0.65hz high pass filter and a 150Hz low pass filter were used to reduce 
noise. 
The area of skin where the electrodes were placed was cleaned with PDI prep pads 
containing 70% isopropyl alcohol and pumice. Grass EC2 electrode cream was placed 
on the skin where the electrode was to be positioned. Meditrace 130 conductive 
adhesive electrodes were attached to these sites. Where necessary, the ECG leads 
were fixed to the participant’s body or clothing using Micropore medical tape.  
 Physical Task Scenario 
A set of physical activities that were comparable (but not identical) to tasks in the 
MAND was developed for use in the physiological data collection session. Firstly, this 
was done to ensure that the recording of physiological data (pre, during, and post 
task performance) did not hamper the children’s MAND performance. Secondly, it 
was necessary to ensure that the children’s affective responding was not influenced 
by the evaluative context associated with the MAND 
The gross-motor tasks were a modified version of the stride-jumping task from the 
BOTMP-SF (Broadhead & Bruininks, 1983; Bruininks, 1978), the Sergeant jump 
activity adapted from Warm Up Games, Activities and Modified Events for the On 
Track Athletics Skills Program (O'Connor, Tibballs, & Ellis, 2000), and the rope jump 
task adapted from activities in Physical Education Evaluation: A Motor performance 
Profile (Jeanes, 1977). The latter was the least difficult of the gross-motor tasks. The 
height of the rope was scaled to be one quarter the length of the child’s lower leg, so 
the jump only required a sub-maximal effort. As just one jump was performed on 
each of four attempts, on-going manipulation of the rope, like in skipping, was not 
needed.  The Sergeant jump was of moderate difficulty. It required the child to 
generate explosive power using the legs. The participant also had to time their 
reaching movement to coincide with the maximum height of the jump. Again, a 
single jump was performed on each of four attempts. The stride jump was estimated 
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to be the most difficult of the gross motor activities. It required the participant to 
maintain an abnormal coupling of the limbs whilst performing many repetitions of a 
cyclical activity similar to jogging.  
The fine-motor tasks were the pegboard task adapted from the M-ABC (Henderson & 
Sugden, 1992), the drawing lines and crosses task adapted from the BOTMP-SF, and 
a modified version of the bead-threading task from Jeanes (1977). The amount and 
type of limb coordination, the metabolic requirement, and the rules constraining 
performance varied between the tasks (Newell, 1986), however the time allocated 
for each activity was standardized to two minutes. Bead threading was the least 
difficult fine-motor task. Although the bead was selected and transported using the 
non-preferred hand, both the bead and the lace could be manipulated to compensate 
for errors in the bead’s trajectory. In contrast, the pegboard task was moderately 
difficult. The board was placed horizontally on the tabletop and could not be 
manipulated in any way. The pegs required accurate placement, as they were rigid 
and fitted firmly into the holes in the board. The limb transporting the peg could 
make compensatory movements. The simultaneous drawing task was the most 
difficult. It placed a substantial demand on coordination skills; as to some extent the 
limbs needed to be uncoupled in order to draw two different symbols at the same 
time.  
 Mental Simulation Scenario 
Under the assumption memory retrieval is fundamentally the neural re-instantiation 
of key elements of bodily experiences associated with past events (Barrett & Bar, 
2010; Damasio, 1999; Danker & Anderson, 2010; Edelman & Tononi, 2000), a child’s 
recall of a physical activity that they have done in the past should not only involve 
re-experiencing the motoric component, but also the affective elements associated 
with the child’s experience of the event. This ought to be reflected in their 
physiological response. So, physiological responses that are indices of affective 
responding were recorded when the children mentally simulated a physical activity. 
Each child was asked to select a physical activity that they had done in the past. 
They were not required to tell the researcher what the activity was at that time. The 
child was then asked to stand quietly and imagine they were performing the activity. 
In other words, he/she was required to “re-live” an activity they had prior experience 
with.  On completing the task, they were asked a series of questions about their 
experience. The purpose of the questions was to check that the children had done as 
Chapter 4: Study Three 
 156 
they were asked, and to find out if the process of verbally describing their experience 
and answering questions about it influenced their momentary affective responding. 
As the focus of this part of Study 3 was purely to explore the proposal that memory 
is the re-instantiation of sensory experience associated with the past, there were no 
post-simulation or post-questions rest periods. 
Procedure 
 General Procedure 
The study took place at the participants’ school within normal school hours. The 
children were seen individually in a private and quiet area for approximately 30 min 
in the first session and 45 min in the second. At the end of the sessions the children 
were given the opportunity to ask questions and express their opinion. 
In the first session, the MAND (McCarron, 1997) was administered.  The children 
were told that the researcher wanted to see how different children performed 
various physical tasks and that they should try to do their very best for each activity.  
Heart activity and skin conductance, which are widely known indices of affect in 
adults and children, were only recorded during the second data collection session 
(Cacioppo, 2004; Caterini, Delhomme, Dittmar, Economides, & Vernet-Maury, 1993; 
Fairclough & Venables, 2006; Sakai, et al., 1992; Sohn, et al., 2001). For this session 
the children were told that the researcher was interested in how their heart rate 
changed and how much they sweated when they did different physical activities or 
imagined performing a physical activity that they had done in the past. 
In order to minimize the various types of order effects (Johnson & Lubin, 1972), 
administration of the tasks in the second data collection session was 
counterbalanced. Furthermore, after the physiological data sensors were attached, 
responses were recorded during the last 2 minutes of a 5-minute rest period, so as 
to provide a baseline for responses during physical activity and mental simulation 
(Kelsey, 1991; Yoshino, Kimura, Yoshida, Takahashi, & Nomura, 2005). There was 
also a 2-minute rest period between each activity for the children that performed 
physical tasks (see Scerbo, et al., 1992).  
 Physical Activities Procedure 
 Pegboard  
Twenty-four pegs were placed in the bottom 6 horizontal rows of a 7-row pegboard. 
The pegboard was positioned directly in front of the participant who was seated at a 
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table. The participant was instructed to hold the board steady with their non-
preferred hand and use their preferred hand to move one peg at a time, as quickly 
as possible, to the row above it, when they heard the researcher say ”GO”. The 
participant was informed that they would perform the task twice. However, they 
were required to move the pegs one row down for their second turn. The Researcher 
then demonstrated the task. The participant was asked if they were ready and if they 
were, the researcher said, “GO”.  
 Simultaneous Drawing  
An A4 size sheet of paper with two panels, printed in landscape format, was placed 
in front of the participant who was seated at a table. Four horizontal lines divided 
each panel. The participant was given two pencils and instructed to draw as many 
vertical lines as possible between the lines in one panel, using their non-preferred 
hand. The participant was also instructed to simultaneously draw as many crosses as 
possible between the lines in the other panel, using their preferred hand. The 
Researcher then demonstrated the task. The participant was asked if they were 
ready and if they were, the researcher said, “GO”.  
 Bead Threading  
1000 beads, approximately one half-centimeter in diameter, were placed in a 
container in front of the participant, who was seated at a table. The participant was 
given a shoelace and instructed to hold it in their preferred hand and thread as many 
beads as possible onto it one at a time, using their non-preferred hand. The 
Researcher then demonstrated the task. The participant was asked if they were 
ready and if they were, the researcher said, “GO”.  
 Sergeant Jump  
The Researcher asked the participant to stand side-on to a wall that was covered 
with white paper. The participant held a piece of colored chalk in the hand closest to 
the wall. They were instructed to jump up and place a chalk mark as high as possible 
on the paper. The participant was told they would jump four times with a short rest 
between jumps and should try to mark the paper higher each time. The Researcher 
then demonstrated the task. The participant was asked if they were ready and if they 
were, the researcher said, “GO”.  
 Rope Jump  
The participant was instructed to stand with their feet together and hold a piece of 
rope, with a knot at each end, in their hands. They were advised to use an over-
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hand grip so that the knots could be seen and the rope hung loosely in front of 
them, with the lowest point of the curve finishing 1/4 of the distance between the 
floor and the inferior margin of the patellar. The participant was told the task was to 
jump up and over the rope without letting go of it and to land with feet together, 
without losing balance. The participant was instructed to jump four times, with a 
short rest between each jump. The Researcher then demonstrated the task. The 
participant was asked if they were ready and if they were, the researcher said, “GO”.  
 Stride Jumping  
The participant was instructed to start with their preferred leg and the arm on the 
same side of their body extended forward and the other arm and leg extended back. 
The researcher told the child to jump so that the rear leg and arm moved forward 
and the front leg and arm moved back, repeating this movement until asked to stop. 
The participant was encouraged to make sure the leg and arm on the same side of 
the body moved forward or back together. The Researcher then demonstrated the 
task. The participant was asked if they were ready and if they were, the researcher 
said, “GO”.  
 Mental Simulation Procedure 
Before the mental simulation of physical activity began, the researcher explained that 
in this activity the participant would be asked to imagine doing a physical activity 
they had personally experienced in the past. Several examples were given: a hobby, 
a sport, writing or drawing, playing a musical instrument. The participant was then 
asked to choose an activity and to let the researcher know by saying “ready”. Once 
the participant said, “ready”, they were asked to relax for a short while. After 2 
minutes, the researcher said, “begin” and “please remember to say stop when you 
have finished”.  To accommodate individual differences in imagery, the children were 
allowed up to five minutes (Miller et al., 1987). If they had not finished by then, the 
researcher told the participant to stop.  
Data Analysis 
Data Reduction 
In order to prepare the physiological data for statistical analysis, data screening and 
reduction was carried out using ANSLAB Autonomic Nervous System Laboratory 
shareware (Wilhelm & Peyk, 2005). 
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 Data Screening 
As in the previous studies, data were screened using SPSS version 17© software to 
ensure that the assumptions of the analysis were met (Tabachnick & Fidell, 2001). 
Transformations were carried out where appropriate (see Appendix E). The metrics 
used to measure heart activity and electrodermal responses are conceptually 
meaningful, so logarithmic transformations were used to make skewed data more 
normal. After the statistical analysis, back-transformation provided realistic results in 
the appropriate metric. Back-transformation, in other words taking the anti-log, 
produces a geometric mean (Bland & Altman, 1996b). It is the nth root of the 
product of a set of numbers, where n is the size of the set. The geometric mean will 
be less than the arithmetic mean. It is a good estimate of the median, so it 
minimizes the effect of extreme values (Olsen, 2003). If there is no difference 
between groups, the ratio of the geometric mean is one rather than zero. Confidence 
intervals for the ratio of the geometric mean were also calculated (Bland & Altman, 
1996a; Peacock & Kerry, 2007). The geometric mean, ratio of the geometric mean 
with confidence intervals, and the t-test p value were presented when reporting the 
results of analyses of transformed data.  
Group comparisons 
The purpose of Study 3 was to examine the influence of motor skill on the 
momentary affective responding of the participants. It was a cross-sectional quasi-
experimental design. As there has been little research of this type in primary-school-
aged children, the focus of Study 3 was to explore group differences between 
children with low motor skill and those with high motor skill. There were specific 
predictions based on the results of the previous two studies presented in this thesis, 
so planned contrasts were conducted using independent-samples two-tailed t tests. 
Although one-tailed tests would have provided greater statistical power, they are 
generally not recommended as they miss significant effects in the opposite direction 
to that predicted (Howitt & Cramer, 2005).  
Group differences for mean HR and mean IBI, SCR mean amplitude, SCR mean rise 
time, and SCR mean half recovery time were compared. Although a two-way ANOVA 
would have enabled a more fine-grained analysis to be performed, the sample size 
would have meant that there were very few cases per cell and some cells would 
have had unequal numbers (Tabachnick & Fidell, 2001). This would not only have 
put the trustworthiness of the main effects and interaction tests into doubt, but also 
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any contrast tests (Green & Salkind, 2003; Pallant, 2005). Using t-tests avoided this 
problem.  
 Effect Size 
The effect size estimate was Hedges g, adjusted for small sample size to reduce 
positive bias. It indicates the magnitude of the contrast in standard deviations (Kline, 
2009). Hedges g effect size scores as a proportion of explained variance can be seen 
in Table 4.1. 
Table 4.1 Hedges g effect size scores shown as a proportion of explained variance. 
 
The convention for interpreting effect sizes outlined in Study 1 was also applied in 
the present study. For example, a Hedges g of .70 would be considered a medium 
sized effect, whereas a score of 1.25 would be considered a large effect. 
 Statistical Power 
The psychophysiological nature of the study, the time it took to assess each 
participant, and the high demand for work space within the schools meant that it 
was not possible to recruit enough participants to meet the conventional criteria for 
detecting small to medium effects with an alpha level of .05 and power of .80 in an 
independent-samples two-tailed t test. However, based on the results of the previous 
two studies, medium to large effects were expected in Study 3.  As in the previous 
two studies, recommendations for reporting exact p values and confidence intervals 
(Matthews, 1995), effect sizes (Hoyle, 1999), and not adjusting the alpha level for 
multiple comparisons in psychological studies with clear hypotheses (Erdfelder, 2010) 
were adopted.  
Results 
Assumption Tests for the Analysis 
 Physical Task Performance 
The assumptions of the test were largely met. However, 13 variables (see data 
screening section earlier in this chapter) underwent logarithmic transformations to 
Hedges g Score Percent of Explained Variance 
.50 6 
 
.70 
 
11 
 
.80 
 
14 
 
1.00 20 
1.25 29 
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satisfy the assumption of normality. After each analysis, back-transformation was 
conducted for the presentation of the results.   
 Simulation 
Overall the assumptions of the test were met. However, it was necessary to 
transform data for one heart activity and four SCR activity variables, so as to make 
them more normal. After the analysis was performed they were back-transformed to 
provide results in the appropriate metric.  
Group Differences on Heart Activity at Baseline, During Physical Task Performance, 
and During Post-task Rest 
HR and IBI mean values for the baseline period and individual activities for each 
motor skill group can be seen in Figure 4.1. HR and IBI means for the rest periods 
can be seen in Figure 4.2. The full statistical analysis can be found in Appendix F. 
 Baseline Heart Activity 
Mean HR was significantly higher and IBI lower for the low skill group compared with 
the high skill group (see Tables 4.2 & 4.3). The effect sizes were around one SD, 
which is medium to large. The HR of the low skill group was higher than that of the 
high skill group (M = 90.46, SD = 4.42 and M = 82.15, SD = 7.06, p = .04). The IBI 
of the low skill group was lower than that of the high skill group (M = 682.05, SD = 
36.01 and M = 767.23, SD = 50.29, p = .01). Overall, the 95% CIs indicated that the 
estimates were reliable. 
 Physical Tasks Heart Activity 
For the simultaneous drawing task, mean HR for the low skill group was significantly 
higher than that of the high skill group (M = 92.34, SD = 6.03 and M = 82.77, SD 
=3.44, p = .01) with moderate effect size, while mean IBI was significantly lower  (M 
= 67.60, SD = 30.78 and M = 740.60, SD =32.38 p = .004) and had a large effect 
size.  There was a strong trend toward a significantly higher HR for the low skill 
group for the Sergeant jump task (M = 104.17, SD = 6.95 and M = 94.89, SD = 6.61, 
p = .05).  It had a medium effect size of .75 standard deviations. The   IBI for the 
low skill group was significantly lower than the high skill group for the Sergeant jump 
task, with a medium to large effect size  (M = 603.10, SD = 33.13 and M = 668.86, 
SD = 54.22, p = .04). ). Again, the 95% CIs indicated that in general the estimates 
were reliable. There were no significant differences between groups for pegboard, 
bead threading, the rope jump, and stride jump tasks. In addition, their effect sizes 
were small (see Tables 4.2 & 4.3). 
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Table 4.2 Independent-samples two-tailed t tests statistics comparing the heart activity of the 
two groups. 
Variable t df p Hedges g 95 % CI for difference 
Baseline      
HR 2.39 9 .04 .80 .44 to 16.17 
      IBI -3.28 9 .01 1.10 -144.00 to -26.35 
      Pegboard      
HR .85 9 .42 .28 -5.13 to 11.33 
      IBI -.81 9 .44 .27 -115.11 to 54.31 
Post pegboard rest      
HR 3.63 9 .005 1.22 5.71 to 24.57 
      IBI -3.29 9 .01 1.08 -189.37 to -33.30 
      Simultaneous drawing      
      HR 3.13 9 .01 1.05 2.66 to 16.47 
IBI -3.83 9 .004 1.30 -116.15 to -29.85 
      Post simultaneous drawing rest      
HR 3.10 9 .01 1.04 2.11 to 13.49 
      IBI -2.48 9 .04 .83 -115.75 to -5.231 
      Bead threading      
      HR .64 9 .54 .21 -5.94 to 10.58 
      Post bead threading rest      
IBI -2.93 9 .02 .98 -102.23 to -13.20 
Sergeant jump      
      HR 2.25 9 .05 .75 -.04 to 18.59 
      IBI -2.48 9 .04 .83 -125.73 to -5.80 
      Post sergeant jump rest      
IBI -1.45 9 .18 .49 -179.87 to 39.34 
      Rope jump      
HR 1.11 9 .30 .37 -3.96 to 11.61 
      IBI -1.34 9 .21 .45 -80.06 to 20.46 
Post rope jump rest      
      HR 1.06 9 .32 .36 -6.55 to 18.14 
      IBI -1.49 9 .17 .50 -198.29 to 40.66 
      Stride jump      
HR .74 9 .49 .25 -8.01 to 15.82 
      IBI -.91 9 .37 .31 -104.37 to 44.43 
      Post stride jump rest      
HR 2.68 9 .03 .90 3.56 to 42.09 
      IBI -2.61 9 .03 .90 -291.85 to -20.80 
alpha = 0.5 
Table 4.3 Independent-samples two-tailed t tests statistics comparing the heart activity of the 
two groups using transformed variables. 
Variable Motor 
skill 
Geometric 
Means 
95% CI Ratio of 
Geometric 
 Mean 
95% CI for 
the ratio 
p 
Transformed post  
bead threading 
rest HR 
Low 
 
High  
88.17 
 
83.07 
83.53 to 93.06 
 
79.96 to 86.30 
1.06 1 to 1.13 .05 
       Transformed bead 
threading IBI 
Low 
 
High  
666.88 
 
700.05 
643.49 to 691.11 
638.29 to 767.77 
.95 .88 to 1.03 .18 
       Transformed post  
Sergeant jump  
rest HR 
Low 
 
High  
93.77 
 
85.00 
80.97 to 108.57 
75.67 to 95.49 
1.10 1.01 to1.30 .22 
alpha = .05 
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 Post-Task Rest Heart Activity 
As can be seen in Tables 4.2 and 4.3, there were a number of significant effects that 
were substantial. In each case the low skill group had the higher HR and lower IBI. 
The post pegboard rest HR displayed the largest effect, which was almost 1.25 SDS. 
Mean HR for the low skill group was significantly greater than the high skill group (M 
= 93.11, SD = 7.70, M = 77.96, SD = 5.71, p = .005). The low skill group had a 
significantly higher HR in the post simultaneous drawing rest (M = 93.51 SD =, 3.82 
and M = 82.71, SD = 4.53, p = .01) and the effect was medium to large. The 95% 
CIs showed these results were reliable.  
The comparison for post bead threading rest IBI (M = 693.59, SD = 36.56 and M = 
751.31, SD = 26.56 p = .02) was significant, with medium to large effect size.  As 
can be seen in Table 4.4, the post bead threading HR just failed to reach 
significance, with the geometric mean HR for the low skill group being 13 percent 
larger than that of the high skill group (M = 88.17, and M = 83.07, p = .05). For the 
post stride jump rest period, the groups differed significantly on both HR and IBI, 
with medium to large effect sizes.  Mean HR for the low skill group was the higher (M 
= 106.32.17, SD = 16.27 and M = 83.50, SD = 10.67, p = .03), while mean IBI was 
lower (M = 635.53, SD = 104.97 and M = 791.85, SD = 90.84, p = .03). ). The 95% 
CIs indicated that the estimates were reasonably reliable. There were no other 
noteworthy group differences.  
SCR mean amplitude, mean rise time, and mean half recovery time for the baseline 
period and individual tasks, and post activity rest periods can be seen in Figures 4.3, 
4.4, and 4.5. A summary of the results can be found in Tables 4.4 and 4.5. There 
were a large number of variables, so in the interests of brevity only results that are 
significant and/or have at least a medium effect size are presented here for the non-
transformed SCR variables. Effect sizes for all of the non-transformed SCR variables 
can be found in Appendix G. The full statistical analysis can be found in Appendix F. 
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Table 4. 4 Independent-samples two-tailed t tests statistics comparing the SCR of the two 
groups where there was at least a moderate sized effect when the children performed 
physical activities.  
Variable t df p Hedges g 95 % CI for difference 
Baseline       
      rise time -1.25 9 .24 .69 -.90 to .26 
      1/2 recovery time -1.26 9 .24 .70 -2.75 to .78 
      Pegboard       
      1/2 recovery time -1.24 4.32 .28 .69 -2.91 to 1.08 
      Post pegboard rest       
      rise time 1.94 4.52 .12 1.07 -.17 to 1.08 
      Post Sergeant jump rest       
      rise time -2.61 9 .03 1.45 -.59 to -.04 
      Stride jump       
amplitude 1.34 9 .21 .74 -2.84 to 11.08 
      Alpha = .05 
 
 Baseline SCR 
The baseline SCR mean rise time was not significant (see Table 4.4), however it had 
a medium effect size and the 95% CI for the difference indicated the estimate was 
reliable. The high skill group had the slower rise mean time (M = .97, SD = .22 and M 
= 1.29, SD = .58, p = .24). It was a similar result for the baseline SCR mean half 
recovery time (M = 1.19, SD = .54 and M = 2.18, SD = 1.83, p = .24).  
 Physical Tasks SCR 
Although the pegboard SCR mean half recovery time and the stride jump mean 
amplitude were not significant, they had medium effect sizes. The high skill group 
had the longer pegboard mean SCR half recovery time (M = 2.27, SD = .36 and M = 
3.19 SD = 1.62, p = .69). The low skill group had the higher stride jump SCR mean 
amplitude (M = 11.55, SD = 5.19 and M = 7.43, SD =4.95, p = .21). There were no 
other notable effects (see Tables 4.4 & 4.5). ). The 95% CIs showed that the 
estimates were generally reliable. 
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Table 4.5 Independent-samples two-tailed t tests statistics comparing the SCR of the two 
groups using transformed variables.  
Variable Motor skill Geometric Means Ratio of G M 95% CI for 
the Ratio  
p 
Transformed 
Simultaneous Drawing 
SCR  ½ Rec 
Low 
 
High  
2.29 
 
2.06 
1.11 .73 to 1.70 .58 
      
Transformed Bead 
Threading Mean Rise 
Time 
 
Low 
 
High  
1.65 
 
1.69 
1.2 .62 to 1.54 .91 
      
Transformed Bead 
Threading Mean ½ Rec 
 
Low 
 
High  
2.01 
 
2.42 
1.21 .46 to 1.51 .50 
      
Transformed Sergeant 
Jump Mean Amplitude 
Low 
 
High  
6.93 
 
8.75 
1.26 .29 to 2.18 .62 
      
Transformed Post 
Sergeant Jump Mean ½ 
Rec 
 
Low 
 
High  
1.44 
 
1.68 
1.16 .58 to 1.26 .39 
      
Transformed Rope 
Jump Mean Rise Time 
 
Low 
 
High  
1.70 
 
1.67 
1.06 .67 to 1.58 .90 
      
Transformed Post Rope 
Jump Mean Rise Time 
 
Low 
 
High  
5.50 
 
5.37 
1.28 .45 to 1.36 .34 
      
Transformed Post Rope 
Jump Mean ½ Rec 
 
Low 
 
High  
1.63 
 
1.84 
1.13 .52 to 1.52 .63 
      
Transformed Post 
Stride Jump Rest Mean 
Rise Time 
Low 
 
High  
1.43 
 
1.70 
1.19 .50 to 1.40 .46 
      
Transformed Post 
Stride Jump Mean ½ 
Rec 
Low 
 
High  
2. 0 
2.0 
 
1.14 .48 to 1.63 .65 
Alpha = .05 
 
 Post-Task Rest SCR 
The post Sergeant jump rest SCR rise time was significant and the effect was very 
large. The high skill group had the slower mean rise time (M = 1.58, SD = .21 and M 
= 1.89, SD = .18, p = .03). There was a weak trend toward significance for the post 
pegboard rest SCR mean rise time (see Table 4.5). However, it had a moderate to 
strong effect. The low skill group had the slower SCR mean rise time (M = 2.05, SD = 
.14 and M = 1.59, SD = .51, p = .12). ). Overall, the 95% CIs indicated that the 
estimates were reliable. There were no notable results among the transformed 
variables for the post task rest periods (see Table 4.6). 
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Group Differences for Heart Activity During Simulated Action 
A summary of the heart activity results can be seen in Tables 4.6 and 4.7. The full 
statistical analysis can be found in Appendix F. Heart activity means can be seen in 
Figure 4.6 
 Baseline Heart Activity 
Neither HR nor IBI were significant and their effect sizes were small in the baseline 
condition (see Table 4.6). However, there was almost a six beat difference in HR 
between the groups, with the low skill group having the higher mean HR (M = 91.45, 
SD = 11.99 and M = 85.58, SD = 2.50, p = .37). ). The 95% CIs indicated that the 
estimates were sufficiently reliable. 
Table 4.6 Independent-samples two-tailed t tests statistics comparing the heart activity of the 
two groups when the children mentally simulated performing a physical activity. 
Variable t df p Hedges g 95 % CI for difference 
Baseline       
      HR .95 7 .37 .57 -8.74 to 20.48 
      IBI -.76 7 .47 .45 -159.43 to 82.02 
      Simulation      
      HR 2.25 7 .06 1.34 -.49 to 19.26 
      Questions      
      HR 1.33 7 .23 .79 -5.59 to 19.92 
      IBI -1.28 7 .24 .76 -153.30 to 45.39 
alpha = .05 
 
Table 4.7 Independent-samples two-tailed t tests statistics comparing the heart activity of the 
two groups using transformed variables when the children simulated performing a physical 
activity.  
Variable Motor skill Geometric 
Means 
Ratio of 
Geometric 
 Mean 
95% CI for 
the Ratio  
p 
Transformed 
simulation IBI 
Low 
 
High  
655.84 
 
720.94 
.91 .81 to1.02 .22 
alpha = .05 
 
 Mental Simulation Heart Activity 
There was a strong trend toward a significantly higher mean HR for the low skill 
group in the simulation condition and the effect was large (M = 94.96, SD = 5.90 and 
M = 85.57, SD = 6.64, p = .06). The IBI was not significant (see Table 4.7). The 
Figure 4. SC
R
 m
ean rise tim
e in seconds for the baseline period and individual activities and for the post activity rest 
periods.  
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ratio of the geometric mean indicated the low skill group geometric mean was 
approximately nine percent smaller than that of the high skill group (see Table 4.7).  
 Questions Heart Activity  
In the questions condition HR and IBI were not significant, however they both had 
medium effect sizes (see Table 4.6).   The low skill group had the higher mean HR 
(M = 92.75, SD = 9.19 and M = 85.58, SD = 6.18, p = .23) and lower IBI (M = 
669.54, SD = 65.13 and M = 723.47, SD = 59.12, p = .24). The 95% CIs indicated 
that the estimates were reasonably reliable. 
Chapter 4: Study Three 
 173 
 
 
 
 
Figure 4.6 Heart rate means in beats per minute and inter-beat interval means in       
milliseconds for the baseline period, mental simulation, and questions. 
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                 Figure 4.7 SCR means for the baseline, mental simulation and questions conditions. 
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Group Differences for SCR During Simulated Action 
SCR means for the baseline, simulation, and questions can be seen in Figure 4.7. A 
summary of the SCR results can be seen in Tables 4.8 and 4.9. 
 Baseline SCR  
There was a strong trend to significance in the baseline condition for SCR mean 
amplitude and the effect was large (see Table 4.8). Additionally, the CI was narrow, 
suggesting the estimate is reliable. The mean amplitude for the low skill group was 
larger than that of the high skill group (M = 5.77, SD = 2.26 and M = 2.81, SD = 
2.07, p = .08). The baseline SCR rise time and half recovery times were not 
significant (see Tables 4.8 and 4.9). The low skill group had the slower rise time with 
a geometric mean of  .94, compared to .78 for the high skill group. The ratio for the 
geometric mean indicated the low skill group mean was 20 percent larger than that 
of the high skill group. Additionally, the low skill group had the longer mean half 
recovery time (M = 1.68, SD = 1.22 and M = .99, SD = .25, p = .28). 
 Mental Simulation SCR  
The SCR mean amplitude for the simulation was not significant and the effect size 
was small (see Table 4.8). The SCR mean amplitude for the low skill group was 
marginally larger than that of the high skill group (M = 3.79, SD = 3.30 and M = 
3.09, SD = 2.70, p = .28). As can be seen from Tables 4.8 and 4.9, there were no 
other notable results for the simulation condition. 
 Questions SCR  
Group comparisons on SCR mean amplitude, mean rise time, and mean half recovery 
time were not significant, and the effects were small (see Table 4.8).   
Table 4.8 Independent-samples two-tailed t tests statistics comparing the SCR of the two 
groups when the children simulated performing physical activities.  
Variable t df p Hedges g 95 % CI for difference 
Baseline      
      amplitude 2.02 7 .08 1.2 -.51 to 6.42 
      1/2 recovery time 1.23 4.41 .28 .73 -.81 to 2.19 
      Simulation      
      amplitude .34 7 .28 .20 -4.15 to 5.54 
      Questions      
      amplitude .19 7 .85 .11 -6.90 to 8.11 
      rise time .77 7 .46 .46 -.69 to 1.36 
      
alpha = .05 
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Table 4.9 Independent-samples two-tailed t tests statistics comparing the skin conductance 
response of the two groups using transformed variables when the children simulated 
performing a physical activity.  
Variable Motor skill Geometric 
Means 
Ratio of 
Geometric 
 Mean 
95% CI for 
the Ratio 
p 
Transformed 
baseline mean rise 
time 
Low 
 
High  
.94 
 
.78 
1.20 .81 to 1.77 .30 
      Transformed 
simulation mean rise 
time 
Low 
 
High  
1.33 
 
1.07 
1.25 .56 to 2.77 .53 
      Transformed 
simulation mean ½ 
recovery time 
Low 
 
High  
1.64 
 
1.68 
.98 .43 to 2.21 .95 
      Transformed 
questions mean ½ 
recovery time 
Low 
 
High  
1.71 
 
1.78 
.96 .43 to 2.15 .90 
      
alpha = .05 
Discussion 
The sample in the present study was small and therefore lacked optimal statistical 
power. However, non-significance tests were tempered by presentation of effect 
sizes that were adjusted for small sample bias.  The following discussion reports on 
these effects and highlights future directions in an area that has received very little 
attention to date.   
Physiological responses before, during, and after physical task performance: Group 
differences 
 Baseline 
Baseline HR was significantly higher for the low skill group than the higher skill 
group, while the reverse was the case for IBI. Heart activity associated with affective 
responding has been considered to be a critical index of hedonic valence (Bradley & 
Lang, 1994; Sequira, et al., 2009; Sohn, et al., 2001).  High IBI has been taken to 
represent greater emotional flexibility in responding to environmental demands 
(Calkins, 1997; El-Sheikh, 2005; Friedman & Thayer, 1998; Gazelle & Druhen, 2009).  
Gazelle and Druhen (2009) showed that anxious children who were rejected by their 
peers demonstrated greater behavioural helplessness and negative affective 
responses than a normative comparison group. Specifically, they had a higher 
sustained HR and disproportionately low IBI. Likewise, Garralda et al. (1991) found 
that children with emotional problems showed higher physiological reactivity in 
anticipation of aversive stimuli. The researchers suggest this is indicative of avoidant 
behaviour that prevents the development of functional coping strategies.  
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Following on from this, several studies have shown that delays in achieving motor 
milestones or having motor coordination difficulties in early childhood are correlated 
with childhood affective disorder and anxiety (Piek, et al., 2010; Sigurdsson, et al., 
2002; van OS, et al., 1997). Likewise, a number of DCD studies have established 
that children with under-developed motor ability display low generalized self- efficacy 
for physical activity (Cantell, Smyth, & Ahonen, 1994, 2003; Piek, Dworcan, Barrett, 
& Coleman, 2000; Rose, Larkin, & Berger, 1998; Schoemaker & Kalverboer, 1994; 
Skinner & Piek, 2001) and have higher trait and state anxiety than their typically 
developing peers (Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001). 
Furthermore, children thought to have DCD spend more time alone than typically 
developing peers (Schoemaker & Kalverboer, 1994; Smyth & Anderson, 2000).  
This may be symptomatic of rejection by peers with more typically developed motor 
skills, as physical competence becomes an increasingly important means of building 
positive relationships throughout childhood (e.g. Buchanan, Blankenbaker, & Cotten, 
1976; Causgrove Dunn, Dunn, & Bayduza, 2007; Chase & Dummer, 1992; Vannatta, 
Garstein, Zeller, & Noll, 2009). Children who are constantly rejected by their peers 
are vulnerable to feelings of loneliness and sadness (Causgrove Dunn, et al., 2007; 
Krause-Parello, 2008; Kristensen, 1995). This can lead to emotional problems 
(Gazelle & Druhen, 2009; Hymel, Rubin, Rowden, & LeMare, 1990; M. R. Leary, 
Schreindorfer, & Haupt, 1995).  
Magill and Ash (1979) identified differences in pre-activity anxiety among a 
normative sample of children using the SCAT (Martens, 1977).   Disparities in 
competitive anxiety between those who played sport and those who did not play 
sport were examined. The latter group showed higher competitive trait anxiety. 
Notably, the children with low motor skill in the present study were also less likely to 
play sport and they exhibited a higher HR than the high skill group at baseline. What 
is more, the participants with under-developed motor skill in Study 2 demonstrated 
less adaptive affective responses to having their motor ability assessed when 
compared to more typically developing peers. So, it could be argued that the 
baseline HR results in the present study were in keeping with the prediction that 
children with a low level of motor skill would display significantly less positive 
baseline affect when compared to children with a high level of motor skill.  
However, it is possible that the higher baseline HR and lower IBI in the low skill 
group were simply indicative of a lower level of cardiovascular fitness. Recently, 
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several studies have demonstrated that children thought to have DCD are less fit 
than typically developing peers (Cairney, Hay, Faught, Flouris, & Klentrou, 2007; 
Faught, Hay, Cairney, & Flouris, 2005; Hands & Larkin, 2002; Schott, Alof, Hultsch, & 
Meermann, 2007; Wu, Lin, Li, Tsai, & Cairney, 2010). This finding is intuitively 
appealing, however the results are not as straightforward as they may seem. Firstly, 
the studies are almost exclusively cross-sectional, so the effects of time are unclear. 
This is an important issue as children can undergo rapid physical and behavioural 
changes in as little as a few months (Harter & Buddin, 1987; McCarron, 1997; 
Posner, Russell, & Peterson, 2005). In line with this, Schott and colleagues noted 
that there were interactions involving age in their study.  
Secondly, Schott et al. (2007) made the point that the children with DCD displayed 
poorer results for fitness tests that place a high demand on physical coordination. 
Cairney, Hay, Wade, Faught, and Flouris (2006) have previously shown that low 
generalized self- efficacy for physical activity is related to the poor fitness test 
performance of children with DCD. This is consistent with psychophysiological 
research that has shown that concurrent psychological stress and physical exercise 
result in greater HR increases than for either individually (Andreassi, 2000; Brosschot 
& Thayer, 2003; Jacob et al., 1999; Larsen, Berntson, Poehlmann, Ito, & Cacioppo, 
2008).  
Considering this, it is difficult to gauge the impact of cardiovascular fitness on 
children with low motor skill development because their fitness test performance is 
confounded by the degree of motor coordination required and the concomitant 
psychological stress. Nevertheless, I cannot rule out the possibility that 
cardiovascular fitness influenced the heart activity data in the present study.  
However, the SCR results provided an additional source of information about the 
affective responding of the children and help clarify this potential confound.  
Figure 4.3 demonstrates that the SCR mean amplitude for both groups was 
substantially larger during baseline when compared to the activities and the post-
activity rest periods. This indicates that during baseline both groups were 
emotionally aroused in anticipation of what was to follow. However, once the 
children began to perform the activities, habituation occurred and subsequent SCRs 
were smaller (Andreassi, 2000; Coombes, et al., 2005).  
Skubic (1955) found that the children with low motor skill in her study had the 
highest SCR amplitude at baseline, whereas in the present study the opposite was 
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the case, although the difference was not significant. It is unclear why there is a 
difference between the studies. Though it seems reasonable for Skubic to have 
claimed that the larger SCR magnitude in the low skill group were indicative of 
higher anxiety, she did note that SCR was highest in children who played competitive 
baseball after they had won a game. This suggests the children were experiencing 
positive affective arousal. As Skubic did not examine the rise and half recovery times 
in the data, her interpretation of the baseline results is not as conclusive as it could 
have been. Additionally, the sample used by Skubic was somewhat older and there 
are age-related differences in affective responding (e.g. Harter & Buddin, 1987; 
Herba, et al., 2006; Watling & Bourne, 2007; Widen & Russell, 2003; Workman, et 
al., 2006). Notably, Skinner and Piek found that their adolescent group with low 
motor skill demonstrated higher levels of anxiety than a younger group with low 
motor skill (Skinner & Piek, 2001).  
The present findings are consistent with Study 2, where the children with poor motor 
skill demonstrated lower arousal before having their motor ability assessed. The 
lower level of arousal in this group suggested they were less engaged with the 
prospect of doing the activities. That aside, the SCR mean amplitude reveals little 
about the valence of the response. Therefore, there is a need to examine the SCR 
rise and half recovery time results. 
I found that the low skill group had a faster mean rise time and mean half recovery 
time at baseline than the high skill group, with strong effect sizes for each.  This 
indicated that the two groups were not responding in the same way. SCR rise time 
and recovery time are highly correlated, each measuring a sizable amount of the 
overall SCR duration (Dawson, Schell, & Filion, 1990). While their role is not fully 
understood, the present data is compatible with the view that the low skill group 
were attending to the broader environment, looking for potential threats, while the 
higher skill group were more focused on the task at hand (Dawson, Schell, & Filion, 
1990; Löw, Lang, Smith, & Bradley, 2008; Mardaga, Laloyaux, & Hansenne, 2006; 
Williams et al., 2004). Taken together, the magnitude of the HR, SCR rise time, and 
SCR half recovery time effects argues in favor of a less positive affective response by 
the low skill group at baseline.  
 Tasks 
Following on from this, studies have found that in motor tasks HR can increase 
disproportionately to the metabolic demands of the activity. That is, concurrent 
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psychological stress and physical exercise result in greater HR increases than for 
either individually. This suggests there is an emotional component (Andreassi, 2000; 
Brosschot & Thayer, 2003; Jacob, et al., 1999; Larsen, et al., 2008). Indeed, the 
context alone can prime an emotional response, often below the level of conscious 
awareness or event appraisal (Critchley et al., 2005; Damasio, 1996; Damasio, 
Tranel, & Damasio, 1991; Löw, et al., 2008).  
There was a significant difference between groups for mean HR and IBI during the 
simultaneous drawing task. The effect sizes were moderate to large. While 
simultaneous drawing was the most difficult fine motor task, as it required the upper 
limbs to be uncoupled in order to concurrently draw two different symbols, its 
metabolic demand was estimated to be less than 4.5 METS, which is low (see 
Appendix C). Yet the low skill group’s HR was approximately 10 beats higher than 
that of the high skill group.  
Additionally, there was a strong trend to significance for the HR and IBI during the 
Sergeant jump task, which was thought to be of moderate difficulty (see Appendix 
C). The effect sizes were medium to large and large, respectively. Again, the mean 
HR of the low skill group was 10 beats higher than the other group. Moreover, 
despite the absence of other significant results during task performance, the low skill 
group consistently demonstrated a higher heart rate and lower inter-beat interval for 
all tasks, regardless of their estimated metabolic demand. This is largely consistent 
with Karteroliotis and Gill’s (1987) finding that self-reported anxiety and HR 
increased in young adults during a competitive fine motor task, although the 
researchers did not assess the influence of skill level on the response. Hence the 
heart activity findings for the tasks lend support to the prediction that children with 
low motor skill development would display significantly less positive affect associated 
with performing physical activities.   
The selection of the tasks and the estimation of their difficulty were based on 
characteristics such as movement dynamics, approximate metabolic requirement, 
and the rules constraining task performance (Davis & Broadbent, 2007; McArdle, et 
al., 1996; Newell, 1986). However, Wright and Dismukes (1995) and Anshel and 
Martin (1996) suggest that participants’ perception of task difficulty should be 
considered, as the lower the self-efficacy of participants the more difficult a task will 
appear to them. Therefore it will influence their affective responding.  
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 Given this, although the Sergeant jump was assessed as being of moderate 
difficulty, it is plausible that the low skill group felt that it was the most challenging 
gross motor task because it required an explosive maximal effort for the jump 
combined with precise timing of the reaching movement. If that is the case, the 
results associated with the simultaneous drawing and Sergeant jump tasks also 
provided support for the third prediction that task difficulty would moderate the 
affective response. However, there appears to be no literature on the perception of 
task difficulty in children with low motor skill development or DCD to support this 
proposition.  So, the results must be reconciled against literature on the performance 
and perceptions of elite versus novice teenage and adult athletes. 
A common finding in individual sports is that the poorer the athlete’s self-efficacy, 
the greater their self-reported state anxiety will be (Hanton & Jones, 1997; Lane, 
Terry, & Karageorghis, 1995; Pijpers, Oudejans, Holsheimer, & Bakker, 2003). As 
well, there appears to be an important interaction between level of motor proficiency 
and task difficulty in the experience of state anxiety. Pijpers and colleagues showed 
that adult novice indoor climbers report higher anxiety and show higher HR than 
experienced climbers when faced with a difficult movement task, such as traversing 
a route positioned high on a climbing wall compared with exactly the same route 
placed low on the wall. Similarly, Hanton and Jones (1997) demonstrated that in elite 
and sub-elite swimmers the greater the perceived difficulty of the goal, the more 
intense symptoms of pre-competition anxiety become, although the two groups 
manifested it differently. Likewise, Lane, Terry, and Karageorghis’ (1995) found that 
tri-athletes’ pre-event anxiety scores became higher and self-confidence scores 
lower, the more difficult their race goals were perceived to be. It is likely that similar 
effects of task difficulty and proficiency would be observed in children. However, 
further research is required to determine whether age-related differences in 
emotional development influence the response (Harter & Buddin, 1987; Herba, et al., 
2006; Watling & Bourne, 2007; Widen & Russell, 2003; Workman, et al., 2006).    
The low skill group’s stride jump SCR mean amplitude was significantly larger than 
the high skill group and the effect was substantial. The stride jump was estimated to 
place a heavy metabolic demand, of greater than 9 METS, on the performer (see 
Appendix C). Emotional arousal associated with sustained effort while performing a 
task that required an unnatural coupling of the ipsilateral limbs, may account for this 
result.  
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Overall, the low skill group’s SCR mean rise times were faster for the tasks. Similarly, 
their SCR mean half recovery times were generally faster. The effects were small to 
moderate in size. Again, the faster SCR rise and half recovery times of the low skill 
group suggested they were looking for potential threats in the broader environment, 
while the higher skill group was focusing on the present task (Dawson, et al., 1990; 
Löw, et al., 2008; Mardaga, et al., 2006; Williams, et al., 2004). Although there were 
few statistically significant effects and not withstanding the possibility that poor 
cardiovascular fitness might contribute to the heart activity results in the low skill 
group, the magnitude of the effects in both the heart activity and SCR data are 
compatible with the prediction that children in the low skill group would display 
significantly less positive affect associated with performing physical activities and 
there is some evidence that this might be moderated by the difficulty of the tasks. 
 Post-Task Rest Periods 
There were significant group differences with substantive effects for over half of the 
post-activity rest periods. Negative emotional experiences produce a greater 
cardiovascular response than do positive episodes (Larsen, et al., 2008). As well, HR 
associated with the negative experience is slower to return to base levels when 
compared to a positive experience (Brosschot & Thayer, 2003; Jacob, et al., 1999).  
As stated earlier, the stride-jump task was estimated to place the highest metabolic 
demand on the participants.  Since there is evidence that children with low motor 
skill tend to have less aerobic capacity than more skilled peers (e.g. Cairney, et al., 
2007; Faught, et al., 2005; Hands & Larkin, 2002; Schott, et al., 2007; Wu, et al., 
2010), it would be reasonable to expect a substantial HR difference between groups 
during performance of this task, with the low motor skill group displaying the higher 
HR. This was not the case, however the HR for the low skill group was significantly 
higher than the high skill group in the post-task rest period. Moreover, the effects for 
the post-task rest period were considerably larger than for the task itself. 
A logical explanation for this is that after exercise there is a period of increased 
oxygen uptake that is influenced by the intensity and duration of the exercise. This is 
known as excess post-exercise oxygen consumption (EPOC) (Borsheim & Bahr, 
2003). So, it is possible that the higher HR experienced by the low skill group was 
due to greater EPOC. However, a difference in aerobic fitness does not explain the 
large post-task rest period HR effects for all of the fine motor tasks, which were 
estimated to place a relatively low metabolic demand on the performer (less than 4.5 
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METS), whereas the rope jump and Sergeant jump tasks had small to moderate 
effects, despite placing a greater metabolic demand on the performer (between 4.5 
and 9 METS). As was the case for the stride jump task, the post-task rest period 
effects for the fine motor tasks were generally larger than for the tasks themselves. 
A parsimonious explanation is that, in general, the low skill group perceived the tasks 
as negative experiences. As has already been noted, negative emotional episodes 
produce greater cardiovascular activation than do positive episodes (Larsen, et al., 
2008). Furthermore, HR associated with a negative experience is slower to return to 
base levels when compared to a positive experience. Importantly, the effect is due to 
emotional valence, not arousal or physical activity (Brosschot & Thayer, 2003; Jacob, 
et al., 1999). So, in the present study it can be argued that the low skill group’s 
consistently higher HR during the post-task rest periods was predominantly due to 
their less positive affective response when compared to the high skill group, rather 
than because of poorer cardiovascular fitness. This is born out by the fine motor 
tasks, which placed the least metabolic demand on the performer, yet elicited the 
largest post-task rest effects. What remains, is to see whether the post-task rest SCR 
results are compatible with this explanation. 
The post Sergeant jump rest period SCR mean rise time for the low skill group was 
faster than that of the high skill group and the effect was very large. For the other 
post-task rest periods, the low skill group generally had the faster rise and half 
recovery times and the effects tended to be moderate. As was explained earlier, the 
faster rise and half recovery times are indicative of a predisposition to scan the 
broader environment for potential threats, whereas slower rise and recovery times 
indicate being focused on the immediate environment, in this case the task. 
However, the half recovery time for the simultaneous drawing post-task rest and the 
rise time for the pegboard post-task rest were faster in the high skill group. It is 
unclear why this was so, although it might be caused by a combination of the sample 
size and the inherent variability of physiological data of this type (Kosslyn et al., 
2002; Löw, et al., 2008; Marwitz & Stemmler, 1998; Neiss, 1988; Sakai, et al., 
1992). Notably, Skubic commented on the variability in her SCR data (1955). Still, 
the size of the effects in the post-task rest SCR rise time and half recovery time data 
in the present study were generally congruent with the heart activity data for the 
post-activity rest periods. As such, they lent support to the prediction that the low 
skill group would have a less positive affective response to performing the physical 
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tasks. Though it should be acknowledged that the SCR data was somewhat more 
variable than the HR data. 
Group Differences on Heart Activity and SCR During Simulated Action 
 Baseline 
There was no significant difference in heart activity between the groups at baseline 
and the effect sizes were small.  The children were aware that they would be 
imagining doing physical activities rather than actually performing physical tasks. So 
it is possible that, at this point in time, the activity simply did not pose a great 
enough threat to the low skill group to elevate their HR. Though, this tended to 
discount the likelihood that poorer cardiovascular fitness was the predominant cause 
of the higher HR at baseline in the low skill group that actually performed physical 
tasks, as the children in the low skill group participating in the simulation of physical 
activity would be expected to have functionally the same level of cardiovascular 
fitness.   
Alternatively, there was a strong trend to significance for the baseline SCR mean 
amplitude and the effect was substantial. Importantly the confidence interval for the 
difference was narrow. The low skill group demonstrated the larger response, 
suggesting they were more emotionally aroused. There were no other appreciable 
effects. It has been found that children who respond aggressively to a transgression 
by a peer demonstrate a high SCR (Hubbard, et al., 2002). On the other hand, 
Melamed (1978) showed that a high SCR in children was also associated with 
exposure to feared events (like visiting a dentist) (but see Cacioppo, Berntson, 
Larsen, et al., 2000, regarding the lack of a similar response in adults).  The high 
SCR in each case can be interpreted as being indicative of a more general fight or 
flight response that is not adaptive, given the situations being discussed. Moreover, 
Skubic (1955) suggested that the higher SCR amplitude shown by the low skill group 
at baseline in her study indicated that they were more anxious than the higher skilled 
group. However, she also noted that SCR amplitude was highest in the participants 
who played competitive baseball after they had won a game. This suggests that in 
this context the children were experiencing positive affective arousal. Nonetheless, 
on balance it can be argued that the larger SCR of the low skill group in the present 
study was demonstrative of a less adaptive response to the situation. If so, it lent 
some support to the prediction that children in the low skill group would display 
significantly less positive baseline affect, when compared to those in the high skill 
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group. Though the possibility does remain that they might have been experiencing a 
positive affective response at the prospect of performing the mental simulation, as 
the SCR rise and half recovery time data was not significant, although there was a 
considerable difference in the size of the geometric means. 
 Mental Simulation 
Again the HR effect was meaningful although not statistically significant. The low skill 
group’s HR was just over nine beats higher than that of the high skill group. 
Interestingly, the low skill group’s HR had increased from baseline, whereas the high 
group’s HR had not functionally changed. Given that there was minimal metabolic 
demand in the mental simulation task, this suggested a less positive affective 
response by the low skill group (Bradley & Lang, 1994; Sequira, et al., 2009; Sohn, 
et al., 2001). This is somewhat at odds with Lee and Olness’ (1996), who found that 
HR was significantly higher than baseline when children imagined doing an exciting 
activity, but significantly lower than baseline when they imagined a pleasant, quiet 
place or activity. However, Lee and Olness’ imagery induction was different to the 
present study and they did not examine the effect of motor ability per se.   
Similarly, there were no significant SCR results for the simulation condition. However, 
unlike the heart activity results, the SCR effects were small. Lee and Olness (1996) 
found that whilst electrodermal activity decreased significantly during active imagery 
such as imaging doing a favorite sport, there was no significant difference in SCR for 
the quiet enjoyable activity or place imagery condition when compared to baseline. 
Additionally, the researchers noted a wide range of individual differences in their 
electrodermal data and this is consistent with my results. So, combined with the 
small sample size, it might explain the lack of significant results in the mental 
simulation data for Study 3. Notably, a high degree of individual response specificity 
in physiological data of this type is the norm rather than the exception (Kosslyn, et 
al., 2002; Marwitz & Stemmler, 1998; Neiss, 1988; Sakai, et al., 1992). 
 There was a meaningful, but none significant difference between groups for the 
heart activity data in the present study. Additionally, there were no significant or 
meaningful SCR effects, but his may be because of the sample size and the 
variability that is normal in data of this type. So, there was qualified support for the 
proposition that children in the low skill group would display less positive affect 
associated with mentally simulating performing a physical activity, when compared to 
the children in the high skill group.  
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 Questions 
Neither HR nor IBI were significant, but once more there was a substantive effect. 
The low skill group’s HR was 7 beats higher than that of the high skill group. Again, 
that group’s HR was little changed. Notably, a small sample study that assessed 
affective responding in children, of a similar age to those in the present study, also 
found few significant results when the participants were asked to nominate the 
saddest, scariest, nicest, happiest, and funniest parts of a film they had just 
watched. However, trends in that data suggested that autonomic responses were 
related to the verbal reports. For example, HR was lower for the funniest scenes 
(Sternbach, 1962). Alternatively, Hanson (1967) and Cottyn (2006) have found 
dissociation between retrospective reports of experienced anxiety and HR in sporting 
contexts, which is consistent with affective processes occurring below the level of 
conscious awareness (Critchley, 2005; Damasio, 1996; Damasio, et al., 1991; Löw, 
et al., 2008). Therefore it is difficult to say with certainty whether the higher HR in 
the low skill group is the result of a less positive affective response to being 
questioned about what they had mentally simulated. However, that interpretation 
would be consistent with the other findings in the present study. 
The SCR results for the questions condition were much the same as those for the 
simulation condition. Whilst the high degree of individual response specificity in 
physiological data of this type at least partially accounts for the variability in the data 
(Kosslyn, et al., 2002; Marwitz & Stemmler, 1998; Neiss, 1988; Sakai, et al., 1992), 
the effect of a small sample size cannot be over looked. 
 Limitations 
Obviously the greatest limitation of Study 3 was the small number of participants. A 
larger sample would have not only provided more statistically reliable results, but 
also the opportunity to have tested responses throughout the MAND distribution; 
tested for interactions between baseline, task performance, and rest period or 
baseline, simulation, and questions; to have looked for age and gender effects; and 
to have probed evaluative and non-evaluative contexts.  
It has been demonstrated that children with under-developed motor ability are less 
fit than typically developing peers (e.g. Cairney, Hay, Faught, Flouris, & Klentrou, 
2007; Faught, Hay, Cairney, & Flouris, 2005; Hands & Larkin, 2002; Schott, Alof, 
Hultsch, & Meermann, 2007; Wu, Lin, Li, Tsai, & Cairney, 2010). Therefore, it would 
have been useful to have assessed the cardiovascular fitness of the participants so 
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that it could have been statistically accounted for. However, this raises questions 
about the most appropriate means of accurately measuring the aerobic capacity of 
groups of children with different levels of motor skill. 
A number of steps were taken to ensure the ecological integrity of the physical tasks. 
Nonetheless, it can be argued that they were not typical of the motor activities a 
child encounters in everyday life. To that extent, the tasks were a limitation of the 
present study. It would be useful for future studies to use more naturalistic tasks. 
It is not always easy to interpret physiological data as they are multiply derived 
(Berntson, et al., 2003; Sequira, et al., 2009). In addition, when data are collected in 
ambulatory studies, movement artifacts that need to be resolved using complex 
software can occur (Wilhelm & Grossman, 2010). Whilst reasonably sophisticated 
software was used to screen the data for artifacts in Study 3, it might have been 
helpful to use an additional measure, such as the SAM, that is known to correlate 
with physiological indices of emotion. However, this would have placed a greater 
demand on the participants’ time, as the baseline and post-activity rest periods 
would need to be extended to allow time for the children to respond to the SAM and 
then have a period of rest to allow heart activity and electrodermal activity to return 
toward baseline values before performing the next task. 
Summary 
In sum, Study 3 used physiological responses to explore children’s momentary 
affective responding when they performed physical activities or mentally simulated 
performing a physical activity. It was informed by an affective state space approach 
that is consistent with an embodied perspective, which proposes that the perception 
of emotion and thinking about emotion involves re-experiencing somato-viceral, 
motoric, and sensory elements of past events.  
There were two main aims for Study 3. First the aim was to examine the momentary 
affective responding of children with different levels of motor skill when they 
performed physical tasks. The second aim was to investigate the momentary 
affective responding of children with different levels of motor skill when they 
mentally simulated performing physical activity. Although there were a number of 
statistically non-significant results, many of the effects were sizeable.  
Collectively, the higher HR, shorter SCR rise time, and shorter half recovery time of 
the low skill group at baseline are consistent with the low skill group having a less 
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positive affective response in anticipation of performing the tasks, than the high skill 
group. There were few significant findings in physical task performance condition, 
but there were some substantive effects. The data indicated that the low skill and 
the high skill groups responded differently. Additionally, the overall trend in the data 
once again indicated that the low skill group’s HR was higher and their SCR rise and 
recovery times were shorter. This provides some support for the claim that the 
affective responding of this group would be less positive during the tasks. 
Importantly, the heart activity results for the simultaneous drawing and the Sergeant 
jump tasks were significant and the effects were substantial, thereby lending 
qualified support to the argument that task difficulty would moderate the affective 
response. The post-activity rest period heart activity data also supported the 
argument that the affective responding of the low skill group would be less positive 
during the tasks. The SCR data provided less convincing support, as they were 
somewhat variable. Nevertheless, the general trends were in the predicted direction 
and consistent with the baseline and task results. 
The HR findings for the baseline of the mental simulation of physical activity 
condition were not consistent with the results of the baseline condition for actual 
physical task performance. Though, they do tend to discount the likelihood that 
poorer cardiovascular fitness was the predominant cause of the higher HR at 
baseline in the low skill group that actually performed physical tasks. Particularly, as 
during the simulation baseline the SCR mean amplitude for the low skill group was 
high and this finding is consistent with the low skill group exhibiting a less adaptive 
affective response to the demands of the situation. In the mental simulation and 
questions conditions the low skill group also had the higher HR, whereas the high 
skill group’s HR had remained virtually unchanged. There were no noteworthy SCR 
effects for either of these conditions and the data were variable, which is consistent 
with other studies discussed earlier in this chapter. 
Study 3 lacked optimal statistical power and some of the data were variable, so some 
caution is necessary when making inferences. Nonetheless, there were a number of 
substantial effects and the overall trends were in the predicted direction. Given this, 
and the fact that so little research has been conducted in this area, there is a need 
for more sophisticated studies with larger samples, so that an even more fine-
grained analysis of data can be undertaken.  
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GENERAL DISCUSSION 
Overview 
The three studies presented in this thesis explored the proposition that primary-
school-aged children with poor motor skills acquire negative emotional responses to 
physical activity that are probably based on a history of poor success in this area and 
that this may impact on their overall development, as athletic skill is an important 
means of developing relationships with peers (Buchanan, Blankenbaker, & Cotten, 
1976; Causgrove Dunn, et al., 2007; Chase & Dummer, 1992; Vannatta, Garstein, 
Zeller, & Noll, 2009). The present studies were conducted because surprisingly little 
research has examined the relationship between emotion and motor skill in this age 
group. Furthermore, there are conceptual and methodological issues that may have 
limited the findings of existing research. What follows is a brief summary of the new 
studies, a comparison with other relevant research, a discussion of the theoretical 
and methodological implications of the present findings, and suggestions for future 
research in the area. 
Summary of the Studies 
Study 1 
The first study explored which traits associated with emotion are most relevant to 
the socio-emotional functioning of children in relation to physical activity. It was also 
an opportunity to test the assumptions of the conventional latent-trait model that the 
study was based on. Two models were examined using the same variables. This was 
done to determine which one would provide the most viable account of the observed 
behaviour. In the first model, motor skill was the outcome variable, whereas in the 
second model attitudes toward physical activity as a means of developing positive 
relationships was the outcome variable. The study showed that the association 
between motor skill and the socio-emotional functioning of primary-school-aged 
children is complex, with interdependencies between the variables that are not easily 
teased apart. 
Generalized self-efficacy for physical activity was the only statistically significant 
predictor, regardless of the choice of outcome variable. It accounted for an 
appreciable amount of variance in motor skill. By contrast, each predictor made a 
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small, unique contribution to the variance in attitudes towards physical activity as a 
means of developing positive relationships.  
Importantly, there was a large amount of common variance in both models. 
Generalized self-efficacy for physical activity mediated the effect of attitudes toward 
physical activity as a means of developing positive relationships on motor skill in the 
first model. In the second model it mediated the effect of motor skill on attitudes 
toward physical activity as a means of developing positive relationships.  
In the first model, shared variance was also evident in the relationships between fear 
and panic associated with being alone, new experiences, and new places and 
somatic symptoms of trait anxiety. In the second model, there was substantial 
shared variance between fear and panic associated with being alone, new 
experiences, and new places and attitudes toward movement aesthetics. Despite the 
limitations associated with the standard latent-trait model and the cross-sectional 
design of the study, the substantial moderation and mediation effects highlighted the 
complex nature of personality and indicated the need to consider contextual 
influences when examining the relationship between socio-emotional functioning and 
motor behaviour in children.  
Study 2 
The second study investigated the effect of contextual influences and motor skill on 
aspects of children’s real-time affective responding that can be brought into 
conscious awareness. Specifically, the aim was to determine whether children with 
poor motor skill development possess less adaptive emotional responses when 
having their motor skills assessed than their typically developing peers. The children 
were assigned to either a low motor skill development, borderline motor skill 
development, average motor skill development, or high average/superior motor skill 
development group based on their MAND NDI score. Generally, the children’s 
affective responses were positive, but there were appreciable within-group and 
between-group effects that once again highlighted the dynamic and complex nature 
of affective responding.  
Each of the motor skill groups reported an increased sense of control after they 
completed the motor skills assessment, it is likely this reflected a sense of relief that 
the assessment had finished. Additionally, after the motor skills assessment the 
affective state of the children in the low motor skill, borderline motor skill, and 
average motor skill groups had become less positive, suggesting they were 
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somewhat unhappy or anxious about their performance. In contrast, the children in 
the high average/superior motor skill group exhibited a more positive affective state. 
So, it appeared this group was at least contented, if not pleased with their 
performance. 
As expected, there was no statistically significant difference in the affective state of 
the average motor skill or high average/superior motor skill groups at pretest. 
However, it was surprising that the affective state of the low and borderline groups 
did not differ from the other groups. It is possible that rather than being 
apprehensive; the low motor skill group was simply not engaged by the prospect of 
performing the motor activities. After the motor skills assessment, the borderline 
motor skill group’s affective state was significantly less positive than the average 
motor skill and high/average motor skill groups and the effect sizes were small to 
moderate. Alternatively, the affective state of the poor motor skill group was not 
significantly less positive than the average motor skill and high/average motor skill 
groups. 
Not withstanding the studies limitations, the overall findings suggested that the 
children with average to poor motor skill development possessed less adaptive 
affective responses to having their motor skills assessed than peers with well-
developed motor skills. Additionally, the study highlighted the need to use measures 
of affect that remove the need for introspection, lessen the reliance on linguistic 
comprehension and expression skills, and allow for momentary changes in affective 
responding to be assessed. 
Study 3 
The third study investigated the influence of children’s level of motor skill on aspects 
of momentary affective responding that were not readily available to conscious 
awareness, as the children either performed physical tasks or mentally simulated 
performing a physical activity. In this study, the children were assigned to either a 
low motor skill group or a high motor skill group based on their MAND NDI score. 
Broadly, in each case it was argued that the low skill groups would display less 
positive affective responding when compared to the high skill groups. The study used 
physiological indices of affective response. Several notable findings are outlined 
below.  
In the baseline condition, prior to performing physical tasks, the higher HR and 
faster SCR rise and half recovery times of the low motor skill group showed that they 
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had a less positive affective response than the high skill group. Additionally, the 
overall trend in the physical performance of tasks data provided support for the claim 
that the affective responding of the low skill group would be less positive while 
performing the tasks, when compared to the high skill group. Importantly, the 
results for the simultaneous drawing and the Sergeant jump tasks provided qualified 
support for the argument that task difficulty would moderate the affective response. 
The post-task rest period data were also compatible with the proposition that the 
affective responding of the low skill group was less positive than the high skill group. 
The consistently higher HR of the low motor skill group, even for activities with a low 
metabolic demand, demonstrated this. In addition, the SCR rise and half recovery 
times were generally faster for the low skill group. 
As well, a low motor skill group and a high motor skill group mentally simulated 
performing a physical activity. There were no significant or meaningful effects for 
heart activity in the baseline condition. This differed from the results in the baseline 
condition when the tasks were actually performed. However, the SCR data suggested 
a less positive affective response in the low skill group prior to simulating a physical 
activity.  
In the mental simulation condition, the higher HR of the low skill group suggested a 
less positive response in that group. Though, data for the questions condition was 
not easily interpretable, the higher HR of the low skill group also suggested they had 
a less positive affective response than the high skill group when questioned about 
what they imagined.  
Overall, despite limitations in sample size and within-group variability, the results of 
Study 3 were in general support of the hypothesis that the affective responding of 
the low motor skill groups would be less positive than that of the high motor skill 
groups when they performed physical tasks or mentally simulated performing a 
physical activity they had done in the past. Furthermore, Study 3 provides a valuable 
guide for the development of future studies in this little researched area.  
In sum, the three studies demonstrated that the affective responding of primary-
school-aged children to physical activity was influenced by how developed their 
motor skills were. Moreover, the effects were shown across different levels of 
analysis. At the level of psychological traits, I showed that generalized self-efficacy 
for physical activity was a strong predictor of both motor skill and attitudes toward 
physical activity as a means of developing positive relationships with peers. When 
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motor skill was the outcome variable, generalized self-efficacy for physical activity 
also mediated the effect of attitudes toward physical activity as a means of 
developing positive relationships.  Alternatively, when attitudes toward physical 
activity as a means of developing positive relationships was the outcome variable, it 
mediated the effect of motor skill. I also showed that when motor skill was the 
outcome variable; symptoms of somatic anxiety moderated the effect of fear and 
panic associated with being alone, new experiences. On the other hand, when 
attitudes toward physical activity as a means of developing positive relationships 
were the outcome variable, motor skill moderated the effect of fear and panic 
associated with being alone, new experiences, and new places.  
At the level of real-time affective responses, I showed that when children’s affective 
response was measured using a self-report instrument, the reaction of those with 
average or below average motor skill became less positive after having their motor 
skills assessed, whereas the affective response of children with above average motor 
skills became more positive. Similarly, I demonstrated that when heart activity and 
skin conductance response were used to measure the momentary affective response 
of children to real or imagined physical activity, the low motor skill groups’ responses 
were less positive than the high skill groups.  The following five sections will compare 
and contrast these findings with past research in order to better gauge the 
contribution the new studies make to knowledge in the area.  I will argue that my 
data demonstrated that children with under-developed motor skills acquire negative 
emotional responses to physical activity that are probably because of a history of 
poor success in this area and that this has consequences for their overall 
development. Furthermore, I argue that an affective state space model of emotion 
that has hedonic valence and arousal as their fundamental dimensions best 
characterizes the observed behaviour. From this perspective emotions are not fixed 
entities, but emergent phenomena that are situated in particular contexts (Barrett, 
2006; Clore & Ortony, 2008).  
Comparison with Other Research 
Self-perceptions of Physical Competence  
Study 1 was based on a standard latent-trait model that assumes the relevant factors 
are discrete components that are hierarchically organized and linearly related. A key 
finding was that generalized self-efficacy for physical activity was the only statistically 
significant predictor of motor skill and attitudes toward physical activity as a means 
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of developing positive relationships. While both models accounted for a substantial 
amount of the variance, much of it was shared between two or more predictor 
variables. These results were broadly consistent with Skinner and Piek’s (2001) study 
of children and adolescents with and without DCD. They found that although the 
regression models accounted for a substantial amount of the variance in global self-
worth and self-perceptions of athletic competence was a significant predictor in some 
groups, there was a large amount of shared variance. Although a direct comparison 
of Skinner and Piek’s study and Study 1 is not possible because different methods 
and instruments were used, it is salient that self-efficacy associated with motor skill 
was one of the few individual predictors of global self-worth in both Skinner and 
Piek’s study and attitudes toward physical activity as a means of developing positive 
relationships and motor skill in the present study. This attests to the pervasive 
influence of self-perceptions of motor competence on children’s emotional wellbeing. 
Similarly, the results in Study 1 were also in general agreement with Schoemaker 
and Kalverboer (1994), who found that 6-to-9-year-old children with poor motor 
skills saw themselves as less physically competent than their typically developing 
peers and that perceived physical competence was one of four predictors of motor 
skill. However, the statistical results for the regression were not reported, so the 
amount of variance explained by the overall model and the individual predictors 
cannot be ascertained, nor compared with my results. 
Rose and Larkin (2002) found that physical appearance, social acceptance, and 
behavioural conduct accounted for 64 percent of the variance in global self-worth in 
8-to-12-year-old children with under-developed motor skills and that athletic 
competence, physical appearance, social acceptance, and behavioural conduct 
accounted for 60 percent of the variance in children of the same age who were 
typically developing. Again, this is generally compatible with the findings in Study 1 
in that both studies show that self-perceptions of motor competence is one of most 
the important factors contributing to a child’s sense of self-worth and therefore their 
socio-emotional functioning. 
However, not all DCD studies have identified self-perceptions of motor competence 
as a significant predictor of global self-worth. For instance, Piek, Dworcan, Barrett, 
and Coleman (2000) found that although their regression model of global self-worth 
accounted for 79 percent of the variance in a sample of 8-to-12-year-old typically 
developing children, physical appearance was the only statistically significant 
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individual predictor. In a DCD group of the same age, the model predicted 52 
percent of the variance in global self-worth. This time, physical appearance and 
scholastic competence were the significant predictors. So it appears that physical 
appearance is the most consistent predictor of global self-worth in the DCD studies, 
regardless of the motor skill status of the participants. Still, children see athletic 
competence and physical appearance as being inextricably entwined and have 
difficulty differentiating between them (Felson & Bohrnstedt, 1979). So it is possible 
that the physical appearance and athletic competence constructs in the DCD studies 
were measuring similar things.  
Study 1 extended the DCD studies by using measures of motor skill and of attitudes 
toward movement aesthetics (how pleasing someone looks when they are 
performing physical movements) to demonstrate that self-perceived athletic 
competence and physical appearance are indeed closely linked and that the effect it 
has on a child’s socio-emotional functioning is somewhat dependent on the 
individual’s level of motor skill. That is, the Study 1 results showed that when 
children have average or below average motor skill, the greater the importance they 
placed on movement aesthetics and the less value they placed on physical activity as 
a means of developing positive relationships. This is compatible with children seeing 
athletic competence and physical appearance as being inextricably entwined (Felson 
& Bohrnstedt, 1979).  More specifically, it is indicative of children who have 
misgivings about their motor skill and/or physical appearance, perhaps discounting 
physical competence as a means of developing positive peer relationships in an 
attempt to protect themselves against social disapproval and rejection (Bigelow, 
Lewko, & Salahani, 1989; Causgrove Dunn, et al., 2007; Rose & Larkin, 2002).  
Perhaps it should not be surprising that there is general agreement amongst the 
DCD studies, given that to some degree they all drew on Harter’s competence 
motivation theory (e.g. Harter, 1978, 1987). Moreover, they made use of Harter’s 
instruments to measure socio-emotional functioning (e.g. Harter, 1985, 1988; Harter 
& Pike, 1984). Nevertheless, it is surprising that the researchers did not attempt to 
disentangle the complex relationships between the predictors, given that Rose and 
Larkin (2002) questioned the basis of Harter’s model and Skinner and Piek (2001) 
suggested Harter’s instruments had not been adequately tested.  
Though there was general agreement between the DCD studies, there were some 
discrepancies. Different sampling and group assignment methods can probably 
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explain this. For example, Skinner and Piek (2001) used two age ranges, the first 
was children aged 8-to-10 year and the second was children aged 11-to-14 years, 
Schoemaker and Kalverboer (1994) studied children who were 6-to-9 years of age, 
and Rose and Larkin’s (2002) sample was aged 8-to-12 years old. Age-based 
differences in the understanding and expression of emotion have already been noted 
in previous chapters of this thesis.  
In addition, Skinner and Piek used the M-ABC (Henderson & Sugden, 1992) to assign 
their participants to groups based on motor skill. They placed children who scored 
below the 15th percentile in their DCD groups. Schoemaker and Kalverboer used the 
Henderson Revision of the Test of Motor Impairment (TOMI) (Stott, Moyes, & 
Henderson, 1984), which is the predecessor to the M-ABC. They placed children who 
scored below the 5th percentile in their clumsy group. Rose and Larkin used the 
MAND (McCarron, 1997). They placed children with a MAND NDI score of less than 
80 (approximately the bottom 7th percentile) in a low motor coordination group and 
those with an NDI score one standard deviation above the sample mean into a high 
motor coordination group. This group had a mean NDI score of 121 (approximately 
the top 7th percentile). Therefore, the groups in the different studies are not directly 
comparable.  
Study 1 used a somewhat different approach to the DCD studies (Rose & Larkin, 
2002; Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001) as global measures 
were avoided. More precisely, specific forms of trait anxiety were examined, as were 
particular aspects of self-efficacy for physical activity, and attitudes toward physical 
activity. Furthermore, the use of mediation and moderation analyses went some way 
toward enabling the complex relationships between the variables to be teased apart. 
Most notably, it demonstrated that the relationships are not linear, as is usually 
assumed. This was particularly evident in variables associated with anxiety, fear, and 
panic. It was found that generalized self-efficacy for physical activity not only has a 
substantial direct influence on both motor skill and attitudes toward physical activity 
as a means of developing positive relationships, but that it also has an indirect 
influence through other predictors. Furthermore, symptoms of somatic anxiety and 
motor skill moderated the effect of other variables. This will be examined more 
closely in the next section. 
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A Predisposition for Anxiety, Fear, and Panic 
Study 1 showed that, when motor skill was the outcome variable, symptoms of 
somatic anxiety moderated the effect of fear and panic associated with being alone, 
new experiences, and new places on motor skill. Alternatively, when attitudes toward 
physical activity as a means of developing positive relationships was the outcome 
variable, motor skill moderated the effect of fear and panic associated with being 
alone, new places, and new events on attitudes toward physical activity as a means 
of developing positive relationships. This is congruent with the assertion of March 
and colleagues (March, 1997; March, Parker, Sullivan, Stallings, & Conners, 1997) 
that separation anxiety and panic linked to new experiences or places are closely 
related constructs, which is why March grouped them together in the MASC. 
Furthermore, he suggested that the separation/panic construct is also linked to the 
somatic symptoms of trait anxiety construct in the MASC and that to some degree 
the separation/panic scale captures somatic symptoms too. The findings from Study 
1 are also in keeping with a recent DCD study that used parent and caregiver reports 
to examine anxiety in children with DCD. The study found that children with DCD 
showed higher overall anxiety, agoraphobic anxiety, and panic than typically 
developing peers (Pratt & Hill, 2011). The agoraphobic anxiety in this instance might 
be considered an aspect of anxiety linked to new places and events.  Similarly, panic 
is likely to be associated with having ones motor skills judged by significant others 
such as peers, teachers, and parents.  
Both Schoemaker and Kalverboer (1994) and Skinner and Piek (2001) used the STAI-
C (Spielberger, 1973) to probe group differences in trait and state anxiety. The STAI-
C is a unidimensional scale that measures global constructs. The researchers found 
that children and adolescents with DCD had greater trait and state anxiety than their 
typically developing peers. However, they also found that trait and state anxiety 
were highly correlated with each other. This finding is consistent with the view that it 
is probably more correct to regard these constructs as points on a continuum, rather 
than discrete entities (Avey, Luthans, & Mhatre, 2008; Luthans, Avolio, Avey, & 
Norman, 2007; Posner, Russell, & Peterson, 2005). Therefore, they can be both 
causes and effects of behaviour (Clore & Ortony, 2008; Lewis, 2005a). 
Importantly, when Schoemaker and Kalverboer (1994) treated motor skill as a 
continuous variable, rather than as dichotomous, they found no statistically 
significant relationship between motor skill and global trait or state anxiety. By using 
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a multidimensional anxiety scale, I was able to probe domain specific trait anxiety 
(somatic symptoms of anxiety, performance anxiety, and fear and panic associated 
with being alone, new experiences, and new places). While I found no significant 
direct relationship between motor skill and the domain specific anxiety constructs in 
Study 1, moderation analysis revealed that there was, in fact, an indirect relationship 
between somatic symptoms of anxiety and motor skill.  This demonstrated that 
children’s motor skill status influenced their affecting responding to physical activity 
in a somewhat indirect way. It can also be construed as an example of how affect is 
embodied. 
 Real-time Affective Responding 
The results of Study 1 were difficult to reconcile with the assumptions of the 
standard latent-trait model that informed the study. Fundamentally, this was because 
the results showed that constructs overlapped and the relationships between some 
of them were not linear. Alternatively, affective state space models offered a 
conception of emotion that was more compatible with the results of Study 1 and also 
provided a viable way of conceptualizing and investigating real-time affective 
responding. From this perspective, so-called discrete emotions are located in an 
affective state space with hedonic valence and arousal as its fundamental dimensions 
(e.g. Barrett, 1998; Lang, et al., 1997; Russell, 2003; Thayer, 1996; Watson & 
Tellegen, 1985). As the relationship between hedonic valence and arousal is 
curvilinear, they need to be jointly considered when evaluating an individual’s 
affective state (Bradley & Lang, 1994; McManis, et al., 2001; Sharp, et al., 2006; von 
Leupoldt, et al., 2007). For example, a high level of arousal can be a sign of great 
happiness if hedonic valence is high or abject fear if hedonic valence is low. 
 Comparisons with Self-report Studies 
Study 2 employed an experimental manipulation (i.e. participation in a motor skills 
assessment), which was expected to elicit a different affective response from 
children with differing levels of motor skill, so although motor skill is a continuous 
variable, group differences were examined (Fitzsimons, 2008; Newsom, et al., 2003). 
While the overall affective response of the children was positive, there were a 
number of substantive within-group and between-group effects. The key within-
group findings were that the children’s sense of control increased for all groups over 
the pre and post assessment period and the effect was large, accounting for just 
over one third of the variance. It was argued that rather than being a genuine 
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dimension of affect, control is best thought of as a cognitive appraisal of the event 
that elicited the affective state. That is, when the posttest was administered the 
children were responding to the fact that that the motor skills assessment had 
finished (Bradley & Lang, 1994; Russell & Barrett, 1999; Russell & Pratt, 1980).  
Arousal increased between the pretest and posttest in the low motor skill group, but 
it decreased in the other groups (borderline, average, and high average/superior 
skill). By comparison, there was no change in hedonic valence for the low skill group, 
whereas hedonic valence decreased for the borderline and average motor skill 
groups and increased for the high average/superior skill group. The proposition that 
discrete emotions are not discrete in any biological sense has been discussed in 
previous chapters of this thesis (for a detailed discussion see Ortony & Turner, 1990; 
Russell & Barrett, 1999; Scherer, 2005). Instead, it is argued that discrete emotions 
arise from cultural and linguistic conventions and are constructed (e.g. Barrett, 2006; 
Russell, 2003).  Furthermore, it is known that there are age-related developmental 
differences in emotional understanding and expression (Brechet, et al., 2009; Harter 
& Buddin, 1987; Herba, et al., 2006; Posner, et al., 2005). Therefore it is difficult to 
say with any certainty what specific emotions the groups of children were 
experiencing. However, it is plausible that the low motor skill group became more 
anxious between the pre and posttests, the borderline and average skill groups 
became less happy, while the high average/superior group was simply contented 
with their performance.  
Unfortunately, there are few studies of children that use state-related measures of 
affect in response to physical activity.  Hence, comparisons are drawn from studies 
that are broader in scope. This is a reasonable approach, if it is accepted that trait 
and state constructs are better seen as locations on a continuum.  
The finding that the affective responding of the average motor skill group became 
less positive between pretest and posttest in Study 2 is at odds with Kavussanu and 
Harnisch’s (2000) claim that self-worth associated with self-perceived athletic ability 
is not threatened if adolescents believe they have at least average skills. There are 
three possible reasons for this. First, the Kavussanu and Harnisch study examined 
global self-worth, so it looked at the participants’ propensity to behave in a certain 
way, rather than their real-time responding in a specific context. Second, the age 
range of the participants in that study was 11-14 years, whereas the children in 
Study 2 were aged 8-12 years and affective responding does change with age. Third, 
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Kavussanu and Harnisch used a single-item instrument to assess the adolescents’ 
self-perceptions of athletic ability, so it was a somewhat blunt instrument.  
The findings in Study 2 broadly compare with two studies by Scanlan and Passer 
(1978, 1979) that examined competitive anxiety in 10-to-12 year old male and 
female soccer players and found that lack of enjoyment and a negative game 
outcome were the main contributors to post-game stress. However, Scanlan and 
Passer used the STAI-C (Spielberger, 1973), which purports to measure global trait 
and state anxiety, so it is debatable as to whether they were specifically measuring 
competitive anxiety. Furthermore, the researchers did not consider the influence of 
motor skill status on the affective response and Study 2 showed that it was not 
uniform across all levels of motor skill. 
The main effects in Study 2 indicated that while the groups did not differ on hedonic 
valence at pretest, the low motor skill group was less aroused than the other three 
groups. This was taken to imply that the low skill group was unengaged by the 
prospect of performing the motor tasks, which is in keeping with the proposition that 
children with poor motor skills are resigned to the likelihood of failure in this domain 
(Bandura, 1982; Schoemaker & Kalverboer, 1994). At posttest, while there was no 
difference in arousal between the four groups, the borderline motor skill group 
displayed lower hedonic valence than the other three. This indicated that they might 
have been less happy/more annoyed than the other groups after the assessment.  
While it is difficult to speculate on the precise cause of this response, it is possible 
that they had difficulty accepting their suboptimal performance. Schoemaker and 
Kalverboer’s (1994) also suggested that children with moderately under-developed 
motor skills sometimes behave anti-socially as a way of masking their lack of skill, 
thereby demonstrating displeasure associated with the situation. This can be seen 
simply as a more maladaptive example of a negative affective response to 
suboptimal motor performance. 
I acknowledge that it is difficult to completely reconcile Study 2 with related studies 
of DCD (e.g. Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001) discussed 
earlier, as there were differences in the approach taken. First, they only used two 
groups of participants, one consisting of children deemed to have DCD and another 
with typically developing children. Second, they did not examine within-group 
changes in the way that Study 2 did. Third, they used linguistically based self-report 
instruments. Fourth, with the exception of state anxiety, the DCD studies examined 
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trait constructs. Alternatively, Study 2 examined real-time affective responding to 
physical activity, using an instrument that was less reliant on the children’s language 
comprehension and expression skills, as it was a pictorial scale. Additionally, four 
levels of motor skill and three dimensions of affect were employed and this enabled 
a more fine-grained examination of the children’s emotional responding as a function 
of motor skill.  
Following on from this, it is notable that the current findings demonstrated that the 
affective responding of children with a MAND NDI score below 86 (approximately the 
16th percentile) was somewhat heterogeneous, and perhaps variable over time.  
There is also evidence that children with M-ABC scores below the 14th percentile do 
not display the same motor deficits (Williams, et al., 2006; Williams, et al., 2008). 
This might suggest that certain types of motor skills deficits may elicit different 
affective responses.  
Additionally, a longitudinal study of young adolescents by Rodriguez and colleagues 
(2003) showed that sports competence beliefs, perceived value of athletics, and 
global self-worth changed appreciably over time, with varying trajectories of 
development.  For example, sports competence beliefs and the value of athletics 
declined over the 3 years of the study, whereas self-worth only changed within the 
first two years. However, the most important finding was that the slope and 
intercept variances were significantly different from zero. This indicated that 
individuals had appreciably different start values that changed at different rates and 
moved in different directions throughout the study. Collectively, my study and the 
Rodriguez et al. study demonstrate that regardless of the timescale, affective 
processes are complex, dynamic, and involve appreciable individual differences. So, 
when group means are the sole focus of the analysis important individual differences 
in behaviour can be obscured (Kosslyn, et al., 2002). 
 Comparisons with Physiological Studies 
As data from Studies 1 and 2 were obtained from self-report, they only provided 
information about what could be brought into conscious awareness and it is widely 
accepted that the majority of cognitive processes take place outside of conscious 
awareness (Norris, et al., 2010). Study 3 made use of heart activity and SCR, which 
are two widely accepted physiological indices of affective responding. The study once 
again explored affective response to the imposition of a task (i.e., a battery of motor 
tasks or mental simulation of physical performance).  There were a number of 
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compelling and strong group effects related to the affective responding of children 
with either low motor skill development or high motor skill development in 
anticipation of performing a physical task or mentally simulating performing a 
physical activity they had done in the past. 
A key finding in Study 3 was that the low motor skill group demonstrated a less 
positive affective state in anticipation of performing the physical tasks. This is based 
on a collection of markers:  higher HR, shorter SCR rise time, and shorter half 
recovery. Similarly, Skubic (1955) found that the low motor skill group in her study 
had higher baseline SCR amplitude and she argued that this indicated that they were 
more anxious than the skilled group. Skubic did not examine SCR rise and half 
recovery times, so it remains possible that the high SCR amplitude in her low skill 
group was symptomatic of a positive affective response. However, Study 3 did 
assess rise and half recovery times and the results support Skubic’s claim that 
children with low motor skill exhibited higher anxiety before participating in physical 
activities than children with more developed motor skills. 
The real-time responses of the low skill group were consistent with related studies 
employing measures of trait anxiety in children. Using self-reports, Magill and Ash 
(1979) showed that children who did not participate in organized sport displayed 
higher trait competitive anxiety than children who did play sport. Baseline data from 
Study 3 are also compatible with converging research showing that children with 
DCD report higher global trait and state anxiety when compared to typically 
developing peers (Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001) and that 
children with emotional problems have higher physiological reactivity in anticipation 
of aversive stimuli (Garralda, et al., 1991).  
Nevertheless, the possibility that the baseline HR difference between the low and 
high motor skill groups was due to appreciable differences in cardiovascular fitness 
cannot be completely ruled out, as a number of studies have indicated that children 
with DCD have poorer fitness than typically developing peers (Cairney, Hay, Faught, 
Flouris, & Klentrou, 2007; Faught, Hay, Cairney, & Flouris, 2005; Hands & Larkin, 
2002; Schott, et al., 2007; Wu, Lin, Li, Tsai, & Cairney, 2010) and cardiovascular 
fitness was not assessed in Study 3. However, the DCD findings are potentially 
confounded by the motor coordination skills necessary to complete the fitness tests 
and the low generalized self-efficacy for physical activity experienced by children 
with DCD (Cairney, Hay, Wade, Faught, & Flouris, 2006; Schott, et al., 2007). 
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Furthermore, the baseline HR results in the mental simulation component of Study 3 
are not consistent with there being a significant difference in cardiovascular fitness 
between the low motor skill and high motor skill groups in that study, as there was 
no significant difference in the HR between the low motor skill and high motor skill 
groups. Yet, the low motor skill group in the simulation condition could be expected 
to have about the same level of cardiovascular fitness as the low motor skill group 
that performed the physical tasks. 
Another major finding from Study 3 is that during the physical tasks, the low skill 
group generally had higher HR, regardless of the estimated metabolic demand of 
individual tasks. The low skill group also had shorter SCR rise and recovery times. 
This indicated that the low skill group’s affective state was less positive than that of 
the high skill group because faster rise and recovery times are thought to be 
associated with a state of hyper vigilance (Dawson, et al., 1990; Löw, et al., 2008; 
Mardaga, et al., 2006; Williams, et al., 2004). There is a shortage of directly 
comparable studies in children, however the findings are in broad agreement with 
Karteroliotis and Gill (1987) who found that self-reported anxiety and HR increased 
in young adults performing a fine motor task in a competitive context.  
More generally, adult data suggest that variations in heart rate are a good indicator 
of the affective quality of experiences.  A meta-analytic study has shown that heart 
activity in adults is greater during negative affective experiences than positive 
experiences (Cacioppo, Berntson, Larsen, et al., 2000). The post-activity rest period 
heart activity data also supported the argument that the affective responding of the 
low skill group would be less positive as a result of performing the tasks. These data 
are consistent with studies of adults that have shown that HR associated with a 
negative experience is slower to return to base levels when compared to a positive 
experience (Brosschot & Thayer, 2003; Jacob, et al., 1999; J. T. Larsen, Berntson, 
Poehlmann, Ito, & Cacioppo, 2008).  
An intriguing, albeit qualified, finding was that task difficulty moderated the affective 
response. This was demonstrated by the significant and substantial heart activity 
effects for the simultaneous drawing and the Sergeant jump tasks. The finding is 
consistent with studies from the adult literature that have shown that the more 
difficult an athlete’s goal is perceived to be, the higher their anxiety is (Hanton & 
Jones, 1997; Lane, et al., 1995; Pijpers, et al., 2003). However, to my knowledge, 
the study by Pijpers and colleagues was the only one to directly demonstrate the 
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influence of skill on the affective response of the athletes. Study 3 appears to be the 
only comparable study of children.  
The current finding is also compatible with the view that self-efficacy influences how 
difficult a task appears to an individual (Anshel & Martin, 1996; Wright & Dismukes, 
1995). It logically follows that perceived task difficulty will then influence affective 
responding. The present findings, as well as those of Pijpers and colleagues (2003), 
are particularly interesting as they raise the possibility that such judgments occur 
below the level of conscious awareness. 
The main physiological results associated with mental simulation in Study 3, was that 
the SCR mean amplitude for the low skill group was higher at baseline and the effect 
was sizable. Additionally, although the SCR rise and half recovery times were not 
significant, the difference in the size of the geometric means was substantial. The 
pattern here indicated a less adaptive affective response and is comparable to the 
baseline findings of Skubic (1955) that have been discussed earlier. It is also 
generally in keeping with evidence that high SCR amplitude in children can be 
associated with fear related to anticipation of an upcoming event, for example, a visit 
to a dentist (Melamed, et al., 1978). Moreover, the use of SCR mean amplitude, rise 
time and half recovery time in Study 3 provided converging evidence that the low 
motor skill group’s affective response was less positive than the high motor skill 
group at baseline, even when anticipating simulated physical activity. This can be 
interpreted as evidence of the role of mental simulation in memory. 
Another notable finding in Study 3 was that the low skill group had the higher HR 
and the effect was meaningful during mental simulation. Given the minimal 
metabolic demand of the simulation task, this indicated a less positive affective 
response by the low skill group. Keeping in mind that children with poor motor skills 
have been shown to be more anxious than their typically developing peers 
(Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001), the Study 3 simulation 
results are broadly in agreement with findings drawn from the sport psychology 
literature. For example, Tremayne and Barry (1988) who showed that 10-to-21-year-
old female gymnasts, who were identified as being somewhat anxious, experienced 
higher HR when mentally simulating performing their balance beam routine than less 
anxious peers of the same age. It is also consistent with the results of the meta-
analysis conducted by Cacioppo and colleagues (2000) who found that negative 
experiences induce greater heart activity than positive experiences. The absence of 
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meaningful SCR mean amplitude effects during the mental simulation task in Study 3 
are comparable to Lee and Olness’ (1996) finding that SCR mean amplitude 
decreased in children during active imagery. However it should be remembered that 
the rise and half recovery times appear to be a more informative index of affective 
response. 
The results of the post-mental simulation questions were difficult to interpret due to 
the lack of substantial SCR effects and equivocal findings amongst the small number 
of relevant studies in the literature. On the one hand autonomic responses have 
been found to be related to verbal reports when children answered questions about 
a film they had just viewed (Sternbach, 1962). However, other research, in sporting 
contexts, has shown dissociation between HR and verbal self-report in children and 
adolescents (Cottyn, et al., 2006; Hanson, 1967). Nevertheless, the HR data taken 
together with the other findings in Study 3 imply that the low motor skill group 
experienced a less positive affective state than the high skill group during 
questioning. 
Summary 
The three new studies presented in this thesis demonstrated that primary-school-
aged children’s affective responding to performing physical tasks or mentally 
simulating performing a physical activity was influenced by their motor skill level. 
From an embodied perspective children with under-developed motor skills acquire 
negative emotional responses to physical activity because of a history of poor 
success in this area and this affects their overall development, as athletic skill is an 
important means of developing positive relationships with peers (Buchanan, et al., 
1976; Causgrove Dunn, et al., 2007; Chase & Dummer, 1992; Vannatta, et al., 
2009). The findings were relatively consistent whether the data were obtained 
through linguistically based self-report instruments, pictorial scales, or the 
measurement of physiological responses. In addition, they are generally compatible 
with the available literature. However, it is noteworthy that the findings from my 
studies raise several conceptual and methodological issues that are worthy of 
discussion and further study. 
Theoretical and Methodological Implications 
The findings from my three studies offer a coherent account of the relationship 
between affect and motor skill in primary-school-aged children. However, the 
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approaches used in each study permitted different levels of analysis and were 
imbedded in literatures of different weight and integrity. In Study 1 each model of 
the data showed a large amount of common variance. Moreover, there were clear 
moderation and mediation effects. Foremost, the mediating effect of generalized 
self-efficacy for physical activity and the moderating effects of somatic symptoms of 
anxiety and motor skill. Collectively, this demonstrated that traits associated with 
socio-emotional functioning are not discrete entities that are linearly related, as is 
traditionally thought. Indeed, my results, as well as the results of others, are not 
entirely consistent with the assumptions of the standard latent-trait model. The 
weight of evidence suggests that traits are not as stable over time as is usually 
assumed and that trait and state constructs are often highly correlated (see Cole et 
al., 2001; Craft, et al., 2003; Egberink & Meijer, 2011; Gruber, 1986; March, et al., 
1997; Seligman, Ollendick, Langley, & Baldacci, 2004; Tenenbaum, et al., 1985). In 
short, it is better to regard them as locations on a continuum.  
Therefore, an alternative conceptualization of emotion was needed in order to 
reconcile the findings of Study 1.  An affective state space approach offered a more 
biologically plausible conception of emotion that was compatible with the findings of 
that study. It also provided a viable way of conceptualizing and investigating short-
term emotional responding in Studies 2 and 3.  
Study 2 demonstrated that when children were grouped according to their level of 
motor skill, there were context-dependent within-group and between-group changes 
in affective responding to an experimental manipulation (participation in a motor 
skills assessment). Nonetheless, one limitation of the study was that it only provided 
information about aspects of emotion that could be brought into conscious 
awareness. Most cognitive processes occur below conscious awareness (Norris, 
Gollan, Berntson, & Cacioppo, 2010), so Study 3 addressed this issue by using 
physiological indices of emotion. Although the findings of Study 3 were in general 
agreement with those from Study 2, some results were difficult to interpret as 
physiological data are multiply derived (Berntson, et al., 2003; Sequira, et al., 2009). 
For example, heart activity is also influenced by the metabolic demand of physical 
activity. These issues will be discussed in the following sections. 
From Latent-traits to Emergence  
The standard latent-trait model is ubiquitous in emotion research. From this 
perspective model variables are hierarchically organized and linearly related. An 
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unobserved construct (e.g. an emotion) is measured using indicators (e.g. 
behaviours) that are caused by the construct (Clore & Ortony, 2008; Lewis, 2005a). 
However, a number of deficiencies in this approach have been identified.  
For example, subordinate categories of emotions are generally not proper subsets of 
the next level up in the hierarchy (Russell & Barrett, 1999; Russell & Fehr, 1994). 
Furthermore, within the theoretical confines of the standard latent-trait model, using 
the construct as a causal explanation for the indicators that define it, amounts to 
circular reasoning (Smith, 2006). Constructs associated with emotion also often 
overlap with each other. This is clearly illustrated by those related to anxiety (e.g. 
March, 1997; Seligman, Ollendick, Langley, & Baldacci, 2004). Similarly, it has been 
shown that traits like self-worth and generalized self-efficacy are not discrete 
entities, as they are reciprocally related to state constructs associated with emotion 
and/or motor performance (Feltz, 1982; Harter & Jackson, 1993; Marsh & Craven, 
2006; McAuley, 1985; Trautwein, Gerlach, & Ludke, 2008). Moreover, there is 
evidence that supposed trait responses associated with emotion are more variable 
than is commonly believed (Craft, Magyar, Becker, & Feltz, 2003; Rodriguez, 
Wigfield, & Eccles, 2003; Tenenbaum, Furst, & Weingarten, 1985). It is somewhat 
surprising that despite these drawbacks, few researchers examining the relationship 
between emotion and motor behaviour in children have questioned the theoretical 
basis of the standard latent-trait model, nor have they used alternatives. 
Yet, several credible affective state space models of emotion have been proposed 
(e.g. Barrett, 1998; Barrett, et al., 2006; R. J. Larsen & Diener, 1992; Russell, 2003; 
Thayer, 1996). They posit that emotions emerge from their indicators, rather than 
the other way around. From this perspective emotions are not fixed entities, but 
emergent phenomena that are situated in particular contexts (Barrett, 2006). Hence, 
these models can also be classed as emergence models (Clore & Ortony, 2008).  
Likewise, the approach used by Lang and colleagues’ (Bradley, 2000; Bradley & 
Lang, 1994; Lang, et al., 1990, 1997) supports emergence. Lang and colleagues 
argued that the lack of convincing physiological evidence for discrete emotions was 
because there are affective strategies for achieving broad goals and affective tactics 
aimed at realizing specific outcomes in particular contexts. In other words, the same 
discrete emotion can require different tactics depending on the situation (J. T. 
Larsen, et al., 2008). For example, fear can be associated with freezing or fleeing 
(Lang, et al., 1990). Equally, a particular tactic can be associated with more than one 
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so-called discrete emotion. For instance, attack can be associated with anger or fear 
(Lang, Bradley, & Cuthbert, 1998).  
Following on from this, meta-analyses have shown that different emotion inductions 
produce different autonomic responses (J. T. Larsen, et al., 2008). For example, real 
life fear inductions elicited larger HR increases than real life anger inductions, 
whereas there was no significant difference in the magnitude of HR increases for fear 
and anger when an imagery induction was used. However, the effects for fear and 
anger were reversed when blood pressure is the autonomic response that was 
measured (Stemmler, 2004). This clearly demonstrated that affective responding is 
context-dependent. 
Barrett (2006) asserted that labeling an affective state involves drawing on 
knowledge gained from past experience, in order to group the affective state with 
equivalent emotional episodes. In other words, an affective state must be placed in a 
category so that it can be labeled. Furthermore, Barrett (2004) pointed to evidence 
that showed that the tendency to represent affective states as categorically distinct 
events varies amongst individuals. She refered to this phenomenon as emotional 
granularity. Those low in emotional granularity report their affective state in broad 
terms that essentially capture the hedonic valence and arousal dimensions of affect, 
whereas those high in emotional granularity report their state in a more nuanced 
way that differentiates between similar emotions, such as happy and excited. Barrett 
argued that the evidence showed that whilst not everyone can distinguish between 
so-called discrete emotions, everyone can tell the difference between a pleasant and 
unpleasant state and most individuals can discriminate between high and low 
arousal. All things considered, the argument in favor of affective state space models 
that regard emotions as emerging from situated behaviour is a convincing one. It is 
notable that even young children can discriminate between hedonic valence and 
arousal (McManis, et al., 2001; Russell & Ridgeway, 1983; Smith, 2006; Widen & 
Russell, 2010). 
Ideally, such psychological models should also accurately reflect neural processes. 
Lewis (2005a) suggested that adopting dynamic systems principles would facilitate 
this because nonlinear dynamic systems are characterized by self-organization, 
emergence, and circular causality. This allows higher-order phenomena such as 
emotions, traits, and appraisals to be better linked with their lower-order 
components or biological bases. To bolster his argument, Lewis provided a relatively 
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detailed psychological model of emotion based on these principles, as well as a 
description of the neural structures and functions involved. A full account of the 
Lewis’ model is beyond the scope of this chapter.  
Only a handful of emotion researchers apply dynamic systems principles (e.g. 
Camras, Lambrecht, & Michel, 1996; Fogel, 1993; Fogel & Thelen, 1987; Hardy, 
1996; Hardy, Beattie, & Woodman, 2007; Lewis, 2000; Scherer, 2000, 2009b; 
Steenbeek & van Geert, 2007). However, as emotions emerge from situated 
behaviours and the relationships between constructs associated with emotion have 
been shown to be complex, more widespread use of dynamic systems principles in 
emotion research is likely to be fruitful. This would be particularly so when exploring 
the relationship between emotion and motor behaviour, as it would provide a better 
fit with ecological approaches to motor learning, control, and development that 
employ dynamic system principles (e.g. Newell, 1986; Newell, Liu, & Mayer-Kress, 
2001, 2003; Turvey M. T. & Fitzpatrick, 1993; Turvey M. T. & Kugler, 1984). Thereby 
facilitating a more integrated and embodied approach to the topic.  
The studies I have presented in this thesis have demonstrated that the relationships 
between variables associated with emotion and motor performance are not 
necessarily linearly related, as is usually assumed. They also demonstrated that there 
is heterogeneity in the affective responses of children with average to below average 
motor ability and that the responses may be context-dependent. However, the ability 
to fully capture the observed behaviour was constrained by the fairly conventional 
study design and methods of analysis that I used. This issue will be discussed further 
in the following two sections. 
Seeking Coherence  
Within emotion research it is commonly assumed that an individual’s experiential, 
behavioural, and physiological responses should cohere during an emotional episode. 
However, there is only a modest amount of empirical evidence to support this view 
(Anastassiou-Hadjichralambous & Warden, 2007; Lang, 2010; Mauss, et al., 2005).  
Following on from this, variations in data are generally treated as meaningless noise 
in psychological studies and are therefore unwanted. Yet, biological systems are 
complex, with a high level of degeneracy and redundancy. That is, elements of the 
system that are different can perform the same function and elements that are the 
same can perform different functions (Edelman & Gally, 2001; Kosslyn, et al., 2002; 
Tononi, Sporns, & Edelman, 1999). Gallese (2009) characterizes the latter as neural 
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exploitation. This enables behavioural goals to be achieved in multiple ways. Hence, 
some individuals may regularly use one strategy, while others might frequently use a 
different strategy to achieve the same end.  Notably, individual differences in the 
type and extent of affective responses are the norm rather than the exception 
(Kosslyn, et al., 2002). To some degree, this was evident in my data. Consequently, 
solely focusing on group means was, at best, a starting point when examining the 
relationship between emotion and motor behaviour. Alternatively, combining group-
based research with individual-difference research can shed light on how and why 
individuals respond differently to the same stimuli (Kosslyn, et al., 2002). One of the 
few ways to simultaneously capture individual and population emotion dynamics, in 
an affective state space, is to use a Bayesian hierarchical model in the statistical 
analysis of data (Lodewyckx, Tuerlinckx, Kuppens, Allen, & Sheeber, 2011). 
Does the Frequentist Approach to Analysis Effectively Capture Affective 
Responding? 
The classical (frequentist) approach to statistics is by far the most common means of 
making inferences about data in emotion and motor behaviour research and that is 
the approach that I adopted. Yet, my results demonstrated that the relationship 
between emotion and motor skill in primary-school-aged children is complex. 
Commonly used discrete constructs overlapped, which indicated they were not really 
discrete.  The relationships between some variables were nonlinear. There appeared 
to be appreciable individual differences in the responding that may have been 
context-dependent and changed over time. So, the frequentist approach may have 
restricted what I could uncover about the relationship between motor skill and 
affective processes in the sample I studied.   
Using the frequentist approach to analysis, the question that is posed is how 
probable is the data, given a specific value of the parameter? In this context, 
probability refers to the frequency with which an event occurs in the long run, over 
many trials. Therefore, it only applies to events that are in principle repeatable. 
Following on from this, estimates of parameters are fixed points (Lunn, Thomas, 
Best, & Spiegelhalter, 2000; Spiegelhalter, Myles, Jones, & Abrams, 1999). A 
dichotomous accept-reject framework, based on the chance of rejecting the null 
hypothesis when it is true, dominates frequentist analysis involving hypothesis 
testing. When parameter estimation is the aim of the analysis, 95 percent confidence 
intervals are used. The idea being that if many confidence intervals are calculated 
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from a large number of comparable samples, there will be a 95 percent chance of 
creating one that includes the true population mean. Consequently, frequentist 
analysis can only provide indirect support for research predictions (Spiegelhalter, et 
al., 1999; Wagenmakers, Lodewyckx, Kuriyal, & Grasman, 2010; Winkler, 2001). 
Though, to some extent more widespread use of effect sizes has reduced this 
problem (Kline, 2004). Nonetheless, Bayesian analysis is an alternative approach that 
may have greater utility.  
Bayesian analysis is a method, based on clear mathematical axioms, which would be 
an appropriate means of examining data from studies investigating the relationship 
between emotion and motor behaviour in children. First, it directly addresses the 
research questions. Second, Bayesian inferences can be calculated exactly when 
there is a high level of complexity, whereas this cannot be achieved using the 
frequentist method. Third, a number of different nonlinear analyses can be 
performed using Bayesian methods. Fourth, the formal use of prior information can 
be used to strengthen inferences, even when the data set is small. Fifth, the analysis 
can be updated as more information becomes available (Spiegelhalter, et al., 1999; 
Wagenmakers, et al., 2010; Winkler, 2001). Recently, Bayesian methods have been 
used to model perception, sensorimotor control, cognitive development, and emotion 
(Friston & Stephan, 2007; Kilner, Friston, & Frith, 2007; Knill & Pouget, 2004; 
Lodewyckx, et al., 2011; Perfors, Tenenbaum, Griffiths, & Xu, In press; 
Wagenmakers, et al., 2010). Indeed, Knill and Pouget characterize the brain as 
Bayesian.  
Future Directions  
Little research had examined the relationship between motor behaviour and emotion 
in primary-school-aged children. A standard latent-trait model has underpinned most 
of the existing studies. They have almost always used a single method and 
linguistically based self-report instruments have been the most common measure. 
The research that has been conducted has largely been descriptive. The few models 
that have been proposed have been based on relatively simple linear relationships, 
even when the data has suggested otherwise. Lastly, none of the researchers appear 
to have directly addressed the issue of whether the models were biologically 
plausible.  Future research in the area needs to tackle these issues if we are to 
further our understanding of these complex phenomena. 
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Broadly, there is a need for future research to employ multiple methods at different 
levels of enquiry. To this end, group-based research and individual-difference 
research should be combined in order to shed light on how and why individuals 
respond differently in the same circumstances (Kosslyn, et al., 2002; Rodriguez, et 
al., 2003). Similarly, wherever it is practicable expressive and evaluative language, 
physiological changes, and overt behaviour should be simultaneously measured to 
enable all manifestations of affect to be taken into account (Lang, 2010). Likewise, 
the same phenomena should be investigated at different time scales in order to 
discover what the organizing principles are (Lewis, 2000).  
Although Study 1 was a cross-sectional design, it confirmed that the association 
between motor skill and the socio-emotional functioning in children is complex. The 
relationship between so-called trait variables appears to be non-linear. Therefore a 
standard latent-trait model provides an inadequate account of what is occurring. 
Longitudinal studies employing a reciprocal effects model such as the one proposed 
by Marsh and colleagues (e.g. Marsh, Chanal, et al., 2006; Marsh, et al., 2007; 
Marsh, Papaioannou, et al., 2006) are likely to provide a more accurate account of 
the interaction between the more enduring aspects of affect and those that are 
situated in particular contexts. However, it is arguable whether conventional SEM 
adequately deals with nonlinear relationships. Alternatively, nonlinear SEM can be 
successfully conducted using a Bayesian approach, which does not require such large 
samples (see Lee, 2007).  
Studies 2 and 3 explored real-time emotional responding. The former used a pictorial 
scale to obtain self-reports and the latter recorded physiological responses that are 
indices of affect. Affective state space models of emotion informed both studies. The 
findings from the studies were generally consistent. Nevertheless, it is apparent both 
verbal and physiological responses are influenced by the method of induction 
(Russell & Barrett, 1999; Stemmler, 2004). So, there seems to be a need for studies 
to use multiple induction methods to probe the phenomena that are of interest. 
However, to do so runs the risk of invoking Bonfrenbrenner’s admonition that “… 
much of developmental psychology is the science of the strange behavior of children 
in strange situations with strange adults for the briefest possible periods of time” 
(Bronfenbrenner, 1977, p. 515). Therefore every attempt should be made to ensure 
the ecological validity of the study, whilst endeavoring to identify all of the specific 
factors that influence a response. To some extent this can be achieved by choosing 
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everyday tasks that are as natural as possible and recording ambulatory physiological 
data using a device such as Vivometrics’ LifeShirt® (see Boettger et al., 2010; 
Heilman & Porges, 2007) in conjunction with the SAM and other suitable self-report 
instruments. In addition, more observational research conducted in the wild 
(Hutchins, 1995), such as Smyth and Anderson’s (2000) study would provide 
valuable information about everyday behaviour in children. 
Specifically, the findings from the three studies presented in this thesis indicate that 
further studies should be conducted to examine changes in affective responding over 
time, for example short-term changes between periods of inactivity and physical 
activity. As children change quite dramatically in a matter of months, it would also be 
helpful to examine changes periodically over 12 months or more. As well, potential 
age and gender effects should be investigated and evaluative and non-evaluative 
contexts probed. A fairly early study by Simon and Martens (1979), which used self-
report, also indicated that affective responses to individual and group physical 
activities warrant closer examination. 
It has been demonstrated that children with under-developed motor ability are less 
fit than typically developing peers (e.g. Cairney, Hay, Faught, Flouris, & Klentrou, 
2007; Faught, Hay, Cairney, & Flouris, 2005; Hands & Larkin, 2002; Schott, Alof, 
Hultsch, & Meermann, 2007; Wu, Lin, Li, Tsai, & Cairney, 2010). Therefore, it would 
be useful to control for cardiovascular fitness when conducting future studies. One 
way of doing this is by recording respiratory data using LifeShirt®’ respiratory bands, 
or similar. 
There is mounting evidence that mental simulation plays and important role in 
memory (Schacter, et al., 2007), social cognition (Gallese, 2007), and motor 
behaviour (Decety, 1996). The findings from the simulation component of Study 3 
were consistent with this and suggest that it is an area that is worth pursuing. Study 
3 is best regarded as a pilot study, so as a next step it should be replicated. 
However, to really move forward in this area, brain-imaging studies will be needed. 
Though this would require developing a suitable tightly controlled paradigm that is 
likely to necessitate compromising ecological validity to some degree. 
Summary and Conclusions 
The purpose of the studies I presented in this thesis was to explore the proposition 
that primary-school-aged children with poor motor skills acquire negative emotional 
Chapter 5: General Discussion 
 215 
responses to physical activity that are probably based on their lack of success in this 
area and that this can have consequences for children’s overall development. I 
conducted the studies because surprisingly little research has explored the 
relationship between emotion and motor skill in this group. The lack of research 
might be because of the lingering effect of Cartesian dualism, the widespread 
acceptance of the brain as computer analogy and the concomitant focus on 
processes such as memory, attention, language, planning, and problem solving, and 
the lack of consensus about what defines emotion. 
The studies showed that primary-school-aged children’s affective responses to 
performing physical tasks or mentally simulating performing a physical activity were 
influenced by their motor skill level, whether the data were obtained through 
linguistically based self-report instruments, pictorial scales, or the measurement of 
physiological responses. Furthermore, the effects were generally substantial. The 
findings raise important conceptual and methodological issues that have 
ramifications for how physical education, recreational sport, and paediatric 
rehabilitation are conducted.  
Broadly, Study 1 showed that there was a strong and statistically significant 
relationship between socio-emotional functioning and motor skill in a group of 
primary-school-aged children whose skills reflected the normal variation found in the 
general population. In each of the models tested, generalized self-efficacy for 
physical activity was the only statistically significant predictor variable. When motor 
skill was the outcome variable, generalized self-efficacy for physical activity 
accounted for substantially more of the variance than the other predictors. However, 
when attitudes toward physical activity as a means of developing positive 
relationships was the outcome variable, each of the predictors made a small 
contribution to the variance.  
Additionally there was a large amount of common variance in both models, 
demonstrating there was overlap between constructs. This was particularly evident in 
the relationship between fear and panic associated with being alone, new 
experiences, and new places and somatic symptoms of trait anxiety. In the second 
model, further evidence of the interrelatedness of the constructs can be found in the 
moderation effect that motor skill exerted on fear and panic associated with being 
alone, new experiences, and new places and attitudes toward movement aesthetics.  
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Generalized self-efficacy for physical activity was also the only statistically significant 
mediator variable in either model. In the first instance it mediated the effect of 
attitudes toward physical activity as a means of developing positive relationships on 
motor ability. Whereas, in the second instance generalized self-efficacy for physical 
activity mediated the effect of motor skill on attitudes toward physical activity as a 
means of developing positive relationships. The fact that there was moderation and 
mediation in both models demonstrates that the relationship between socio-
emotional functioning and motor skill is somewhat non-linear. This, together with 
previous research raises doubts about the conceptual basis of constructs that 
typically underpin the standard latent-trait model. Affective state space models 
offered a conception of emotion that was more compatible with the findings of Study 
1. They also provided a viable way of conceptualizing and investigating short-term 
emotional responding in Studies 2 and 3. 
Study 2 explored contextual influences on children’s affective responding to physical 
activities. In particular, the aim was to determine whether children with poor motor 
skill development possess less adaptive emotional responses to having their motor 
ability assessed than their typically developing peers. Overall, the children’s affective 
responses were positive, but there were substantial within-group and between-group 
effects that validate the dynamic and complex nature of affective responding.  
Each of the groups reported an increased sense of control after they completed the 
motor skills assessment. This is consistent with the view that control is a cognitive 
appraisal of the event that elicited the affective state. That is, when the posttest SAM 
was administered the children were responding to the fact that that the motor skills 
assessment had finished.  
After the motor skills assessment the affective state of the children in the low motor 
skill development motor and borderline motor skill development groups had become 
less positive. Interestingly, the affective state of the children with average motor 
skills was also less positive at this time. This could be because the experience caused 
them to question their ability. In contrast, the children in the high average/superior 
motor skill development group exhibited a more positive affective state, presumably 
because the felt they had done well. 
As expected, there was no significant difference in the affective state of the average 
motor skill development or high average/superior motor skill development groups at 
pretest. Unexpectedly, the low motor skill development and borderline motor skill 
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development groups did not display a less positive affective state than the other 
groups either. It appears that rather than being apprehensive, the low motor skill 
development group was not engaged. This is in keeping with the proposition that 
children with poor motor skills are resigned to the likelihood of failure in this domain.  
After the motor skills assessment, the borderline motor skill development group’s 
affective state was less positive than the other three groups. Though the high 
average/superior motor skill development group had the highest posttest hedonic 
valence score, the difference was not statistically significant. Even so, the 
relationships between groups were more or less as predicted and the effects sizes 
were generally moderate. So the small group sizes are likely to account for the 
limited number of statistically significant between-group results. 
Despite some unexpected results, the findings suggest that children with average to 
poor motor skill development possess less adaptive emotional responses to having 
their motor ability assessed than peers with well developed motor skills. The low 
motor skill development group appeared to be disengaged, whereas the borderline 
motor skill development group seemed to be the least happy after the assessment. 
Importantly, the results suggest that children with average motor skills may feel 
vulnerable when having their skills assessed. From a physical education perspective, 
this is arguably the most important finding because it indicates that these children 
may need greater support and encouragement than is commonly believed. 
Unsurprisingly, the high average/superior motor skill development group appeared to 
be satisfied with the experience.  
Study 3 used physiological responses to explore aspects of children’s momentary 
affective responding that are not readily available to conscious awareness, when 
they performed physical activities or mentally simulated performing a physical 
activity. It was informed by an affective state space approach that is consistent with 
an embodied perspective, which proposes that the perception of emotion and 
thinking about emotion involves re-experiencing somato-viceral, motoric, and 
sensory elements of past events.  
There were two main aims for Study 3. First the aim was to examine the momentary 
affective responding of children with different levels of motor skill when they 
performed physical tasks. The second aim was to investigate the momentary 
affective responding of children with different levels of motor skill when they 
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mentally simulated performing physical activity. Although there were a number of 
statistically non-significant results, many of the effects were sizeable.  
Collectively, the higher HR, shorter SCR rise time, and shorter half recovery time of 
the low skill group at baseline are consistent with the low skill group having a less 
positive affective response in anticipation of performing the tasks, than the high skill 
group. There were few significant findings in physical task performance condition, 
but there were some substantive effects. The data indicated that that the low skill 
and the high skill groups responded differently. Additionally, the overall trend in the 
data once again indicated that the low skill group’s HR was higher and their SCR rise 
and recovery times were shorter. This provides some support for the claim that the 
affective responding of this group would be less positive during the tasks. 
Importantly, the heart activity results for the simultaneous drawing and the Sergeant 
jump tasks were significant and the effects were substantial, thereby lending 
qualified support to the argument that task difficulty would moderate the affective 
response. The post-activity rest period heart activity data also supported the 
argument that the affective responding of the low skill group would be less positive 
during the tasks. The SCR data provided less convincing support, as they were 
somewhat variable. Nevertheless, the general trends were in the predicted direction 
and consistent with the baseline and task results. 
The HR findings for the baseline of the mental simulation of physical activity 
condition were not consistent with the results of the baseline condition for actual 
physical task performance. Though, they discount the likelihood that poorer 
cardiovascular fitness was the predominant cause of the higher HR at baseline in the 
low skill group that performed physical tasks. Particularly, as during the simulation 
baseline the SCR mean amplitude for the low skill group was high and this finding is 
consistent with the low skill group exhibiting a less adaptive affective response to the 
demands of the situation. In the mental simulation and questions conditions the low 
skill group also had the higher HR, whereas the high skill group’s HR had remained 
virtually unchanged. There were no noteworthy SCR effects for either of these 
conditions and the data were variable, which is consistent with previous studies. 
Study 3 lacked optimal statistical power and some of the data were variable, so some 
caution is necessary when making inferences. Nonetheless, there were a number of 
substantial effects and the overall trends were in the predicted direction.  
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In conclusion, the substantive effects in the three studies I presented in this thesis 
provide support for the proposition that primary-school-aged children with poor 
motor skills acquire negative emotional responses to physical activity that are based 
on their lack of success in this area and that this can have consequences for their 
overall development. The most striking finding, from a practical perspective, was that 
the hedonic valence of the average motor ability group in Study 2 became less 
positive after they had their motor skills assessed. If this finding were replicated in 
future studies, changes to the way we approach physical education and recreational 
sport, may be necessary. Nevertheless, the relationship between motor skill and 
affective responding is complex and likely to be subject to situational influences, so 
free play contexts also need to be investigated, particularly as athletic competence is 
known to be a key means of children developing positive relationships with peers.  
On a more conceptual level, the studies raise questions about how we conceive 
mind-body-environment relations. The affective state space models of emotion, with 
hedonic valence and arousal as their fundamental dimensions, reflect the data better 
than the ubiquitous latent-trait model. From an affective state space perspective 
emotions are not fixed entities, but emergent phenomena that are situated in 
particular contexts (Barrett, 2006, Clore & Ortony, 2008). Therefore, future research 
would benefit from applying dynamic systems principles.  
It is notable that my studies appear to be the first to be informed by affective state 
space models.  Moreover, as the present studies are an initial attempt to examine 
the relationship between affective processes and motor skill at different levels of 
analysis, they need to be replicated and extended by further research. Future studies 
should attempt to capture the dynamics of the relationships and to determine what 
the underlying organizing principles are.
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APPENDIX A: FULL STATISTICAL ANALYSIS STUDY 1 
 
Correlationsa 
 
MAND 
Neuromuscula
r 
Development 
Index Age Gender 
MASC 
Somati
c  T 
Score 
MASC 
Performanc
e Anxiety  T 
Score 
Transformed 
MASC 
Seperation 
Panic 
Transformed 
PEGS Total 
Transformed 
CATPA 
Social 
Growth 
Transformed 
CATPA  
Movement 
Aesthetics 
MAND 
Neuromuscula
r 
Development 
Index 
1.000 -.066 -.031 .091 .121 .073 .465 .345 -.264 
Age -.066 1.000 .137 .058 -.112 -.162 .044 .226 -.093 
Gender -.031 .137 1.000 -.095 -.180 -.015 .048 -.041 .223 
MASC 
Somatic  T 
Score 
.091 .058 -.095 1.000 .302 .601 -.079 .121 -.293 
MASC 
Performance 
Anxiety  T 
Score 
.121 -.112 -.180 .302 1.000 .650 -.108 -.041 .019 
Transformed 
MASC 
Seperation 
Panic 
.073 -.162 -.015 .601 .650 1.000 -.100 -.073 -.080 
Transformed 
PEGS Total 
.465 .044 .048 -.079 -.108 -.100 1.000 .337 -.307 
Transformed 
CATPA Social 
Growth 
.345 .226 -.041 .121 -.041 -.073 .337 1.000 -.397 
Pearson 
Correlatio
n 
Transformed 
CATPA  
Movement 
Aesthetics 
-.264 -.093 .223 -.293 .019 -.080 -.307 -.397 1.000 
MAND 
Neuromuscula
r 
Development 
Index 
. .298 .403 .231 .165 .278 .000 .002 .015 
Age .298 . .134 .321 .184 .095 .362 .033 .228 
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Descriptive Statisticsa 
 Mean Std. Deviation N 
MAND Neuromuscular 
Development Index 
96.88 69.661 67 
Age 10.18 5.464 67 
Gender 1.5970 2.96213 67 
MASC Somatic  T Score 49.36 56.892 67 
MASC Performance Anxiety  
T Score 
50.94 51.006 67 
Transformed MASC 
Seperation Panic 
8.2934 22.09468 67 
Transformed PEGS Total 214.1642 577.47811 67 
Transformed CATPA Social 
Growth 
83.1304 196.75195 67 
Transformed CATPA  
Movement Aesthetics 
1.0766 .21607 67 
a. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
Model Summary 
Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .554a .307 .211 61.882 
a. Predictors: (Constant), Transformed CATPA  Movement 
Aesthetics, MASC Performance Anxiety  T Score, Age, Gender, 
Transformed PEGS Total, MASC Somatic  T Score, Transformed 
CATPA Social Growth, Transformed MASC Seperation Panic 
 
 
ANOVAb,c 
Model Sum of Squares df Mean Square F Sig. 
Regression 98173.258 8 12271.657 3.205 .004a 
Residual 222101.234 58 3829.332   
1 
Total 320274.491 66    
a. Predictors: (Constant), Transformed CATPA  Movement Aesthetics, MASC Performance 
Anxiety  T Score, Age, Gender, Transformed PEGS Total, MASC Somatic  T Score, Transformed 
CATPA Social Growth, Transformed MASC Seperation Panic 
b. Dependent Variable: MAND Neuromuscular Development Index 
c. Weighted Least Squares Regression - Weighted by Participant No. 
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Coefficientsa,b 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
95.0% 
Confidence 
Interval for B Correlations 
Collinearity 
Statistics 
Model B 
Std. 
Error Beta t Sig. 
Lower 
Bound 
Upper 
Bound 
Zero-
order Partial Part Tolerance VIF 
(Constant) 104.080 51.692  2.013 .049 .606 207.553      
Age -1.713 1.492 -.134 -
1.148 
.256 -4.699 1.273 -.066 -.149 -
.126 
.873 1.145 
Gender .699 2.803 .030 .250 .804 -4.911 6.310 -.031 .033 .027 .842 1.188 
MASC 
Somatic  T 
Score 
.084 .184 .068 .455 .651 -.284 .452 .091 .060 .050 .530 1.886 
MASC 
Performanc
e Anxiety  T 
Score 
.245 .207 .180 1.185 .241 -.169 .660 .121 .154 .130 .520 1.923 
Transformed 
MASC 
Seperation 
Panic 
-.177 .579 -.056 -.305 .761 -1.335 .982 .073 -.040 -
.033 
.355 2.818 
Transformed 
PEGS Total 
.048 .015 .397 3.261 .002 .019 .077 .465 .394 .357 .806 1.241 
Transformed 
CATPA 
Social 
Growth 
.075 .045 .212 1.667 .101 -.015 .165 .345 .214 .182 .743 1.346 
1 
Transformed 
CATPA  
Movement 
Aesthetics 
-20.929 42.636 -.065 -.491 .625 -
106.27
4 
64.417 -.264 -.064 -
.054 
.684 1.463 
a. Dependent Variable: MAND Neuromuscular Development Index 
b. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
Descriptive Statisticsa 
 Mean Std. Deviation N 
MAND Neuromuscular 
Development Index 
96.88 69.661 67 
MASC Somatic  T Score 49.36 56.892 67 
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Transformed MASC 
Seperation Panic 
8.2934 22.09468 67 
Transformed PEGS Total 214.1642 577.47811 67 
Transformed CATPA  
Movement Aesthetics 
1.0766 .21607 67 
Transformed CATPA Social 
Growth 
83.1304 196.75195 67 
Age 10.18 5.464 67 
Gender 1.5970 2.96213 67 
a. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
Correlationsa 
 
MAND 
Neuromuscula
r 
Development 
Index 
MASC 
Somati
c  T 
Score 
Transformed 
MASC 
Seperation 
Panic 
Transformed 
PEGS Total 
Transformed 
CATPA  
Movement 
Aesthetics 
Transformed 
CATPA 
Social 
Growth Age Gender 
MAND 
Neuromuscula
r 
Development 
Index 
1.000 .091 .073 .465 -.264 .345 -.066 -.031 
MASC 
Somatic  T 
Score 
.091 1.000 .601 -.079 -.293 .121 .058 -.095 
Transformed 
MASC 
Seperation 
Panic 
.073 .601 1.000 -.100 -.080 -.073 -.162 -.015 
Transformed 
PEGS Total 
.465 -.079 -.100 1.000 -.307 .337 .044 .048 
Transformed 
CATPA  
Movement 
Aesthetics 
-.264 -.293 -.080 -.307 1.000 -.397 -.093 .223 
Transformed 
CATPA Social 
Growth 
.345 .121 -.073 .337 -.397 1.000 .226 -.041 
Age -.066 .058 -.162 .044 -.093 .226 1.000 .137 
Pearson 
Correlatio
n 
Gender -.031 -.095 -.015 .048 .223 -.041 .137 1.000 
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MAND 
Neuromuscula
r 
Development 
Index 
. .231 .278 .000 .015 .002 .298 .403 
MASC 
Somatic  T 
Score 
.231 . .000 .262 .008 .164 .321 .222 
Transformed 
MASC 
Seperation 
Panic 
.278 .000 . .210 .260 .280 .095 .452 
Transformed 
PEGS Total 
.000 .262 .210 . .006 .003 .362 .348 
Transformed 
CATPA  
Movement 
Aesthetics 
.015 .008 .260 .006 . .000 .228 .035 
Transformed 
CATPA Social 
Growth 
.002 .164 .280 .003 .000 . .033 .370 
Age .298 .321 .095 .362 .228 .033 . .134 
Sig. (1-
tailed) 
Gender .403 .222 .452 .348 .035 .370 .134 . 
MAND 
Neuromuscula
r 
Development 
Index 
67 67 67 67 67 67 67 67 
MASC 
Somatic  T 
Score 
67 67 67 67 67 67 67 67 
Transformed 
MASC 
Seperation 
Panic 
67 67 67 67 67 67 67 67 
Transformed 
PEGS Total 
67 67 67 67 67 67 67 67 
N 
Transformed 
CATPA  
Movement 
Aesthetics 
67 67 67 67 67 67 67 67 
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Transformed 
CATPA Social 
Growth 
67 67 67 67 67 67 67 67 
Age 67 67 67 67 67 67 67 67 
 
Gender 67 67 67 67 67 67 67 67 
a. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
Model Summary 
Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .538a .290 .205 62.093 
a. Predictors: (Constant), Gender, Transformed MASC Seperation 
Panic, Transformed CATPA Social Growth, Age, Transformed PEGS 
Total, Transformed CATPA  Movement Aesthetics, MASC Somatic  T 
Score 
 
 
 
ANOVAb,c 
Model Sum of Squares df Mean Square F Sig. 
Regression 92798.272 7 13256.896 3.438 .004a 
Residual 227476.219 59 3855.529   
1 
Total 320274.491 66    
a. Predictors: (Constant), Gender, Transformed MASC Seperation Panic, Transformed CATPA 
Social Growth, Age, Transformed PEGS Total, Transformed CATPA  Movement Aesthetics, 
MASC Somatic  T Score 
b. Dependent Variable: MAND Neuromuscular Development Index 
c. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
Coefficientsa,b 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
95.0% 
Confidence 
Interval for B Correlations 
Collinearity 
Statistics 
Model B 
Std. 
Error Beta t Sig. 
Lower 
Bound 
Upper 
Bound 
Zero-
order Partial Part Tolerance VIF 
(Constant) 108.507 51.733  2.097 .040 4.989 212.025      1 
MASC 
Somatic  T 
Score 
.049 .182 .040 .271 .788 -.315 .414 .091 .035 .030 .544 1.839 
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Transformed 
MASC 
Seperation 
Panic 
.252 .453 .080 .557 .579 -.654 1.159 .073 .072 .061 .583 1.714 
Transformed 
PEGS Total 
.047 .015 .393 3.214 .002 .018 .077 .465 .386 .353 .807 1.240 
Transformed 
CATPA  
Movement 
Aesthetics 
-15.034 42.490 -.047 -.354 .725 -
100.05
6 
69.987 -.264 -.046 -
.039 
.693 1.443 
Transformed 
CATPA 
Social 
Growth 
.079 .045 .223 1.755 .084 -.011 .169 .345 .223 .193 .747 1.339 
Age -1.609 1.494 -.126 -
1.077 
.286 -4.599 1.381 -.066 -.139 -
.118 
.876 1.141 
 
Gender -.184 2.711 -.008 -.068 .946 -5.609 5.241 -.031 -.009 -
.007 
.906 1.104 
a. Dependent Variable: MAND Neuromuscular Development Index 
b. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
Descriptive Statisticsa 
 Mean Std. Deviation N 
Transformed CATPA Social 
Growth 
83.1304 196.75195 67 
MASC Somatic  T Score 49.36 56.892 67 
Transformed MASC 
Seperation Panic 
8.2934 22.09468 67 
Transformed PEGS Total 214.1642 577.47811 67 
Transformed CATPA  
Movement Aesthetics 
1.0766 .21607 67 
MAND Neuromuscular 
Development Index 
96.88 69.661 67 
Age 10.18 5.464 67 
Gender 1.5970 2.96213 67 
a. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
Correlationsa 
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Transformed 
CATPA 
Social 
Growth 
MASC 
Somati
c  T 
Score 
Transformed 
MASC 
Seperation 
Panic 
Transformed 
PEGS Total 
Transformed 
CATPA  
Movement 
Aesthetics 
MAND 
Neuromuscula
r 
Development 
Index Age Gender 
Transformed 
CATPA Social 
Growth 
1.000 .121 -.073 .337 -.397 .345 .226 -.041 
MASC 
Somatic  T 
Score 
.121 1.000 .601 -.079 -.293 .091 .058 -.095 
Transformed 
MASC 
Seperation 
Panic 
-.073 .601 1.000 -.100 -.080 .073 -.162 -.015 
Transformed 
PEGS Total 
.337 -.079 -.100 1.000 -.307 .465 .044 .048 
Transformed 
CATPA  
Movement 
Aesthetics 
-.397 -.293 -.080 -.307 1.000 -.264 -.093 .223 
MAND 
Neuromuscula
r 
Development 
Index 
.345 .091 .073 .465 -.264 1.000 -.066 -.031 
Age .226 .058 -.162 .044 -.093 -.066 1.000 .137 
Pearson 
Correlatio
n 
Gender -.041 -.095 -.015 .048 .223 -.031 .137 1.000 
Transformed 
CATPA Social 
Growth 
. .164 .280 .003 .000 .002 .033 .370 
MASC 
Somatic  T 
Score 
.164 . .000 .262 .008 .231 .321 .222 
Transformed 
MASC 
Seperation 
Panic 
.280 .000 . .210 .260 .278 .095 .452 
Sig. (1-
tailed) 
Transformed 
PEGS Total 
.003 .262 .210 . .006 .000 .362 .348 
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Transformed 
CATPA  
Movement 
Aesthetics 
.000 .008 .260 .006 . .015 .228 .035 
MAND 
Neuromuscula
r 
Development 
Index 
.002 .231 .278 .000 .015 . .298 .403 
Age .033 .321 .095 .362 .228 .298 . .134 
 
Gender .370 .222 .452 .348 .035 .403 .134 . 
Transformed 
CATPA Social 
Growth 
67 67 67 67 67 67 67 67 
MASC 
Somatic  T 
Score 
67 67 67 67 67 67 67 67 
Transformed 
MASC 
Seperation 
Panic 
67 67 67 67 67 67 67 67 
Transformed 
PEGS Total 
67 67 67 67 67 67 67 67 
Transformed 
CATPA  
Movement 
Aesthetics 
67 67 67 67 67 67 67 67 
MAND 
Neuromuscula
r 
Development 
Index 
67 67 67 67 67 67 67 67 
Age 67 67 67 67 67 67 67 67 
N 
Gender 67 67 67 67 67 67 67 67 
a. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
 
 
Model Summary 
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Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .539a .290 .206 175.34342 
a. Predictors: (Constant), Gender, Transformed MASC Seperation 
Panic, MAND Neuromuscular Development Index, Age, Transformed 
CATPA  Movement Aesthetics, Transformed PEGS Total, MASC 
Somatic  T Score 
 
 
ANOVAb,c 
Model Sum of Squares df Mean Square F Sig. 
Regression 740974.243 7 105853.463 3.443 .004a 
Residual 1813973.478 59 30745.313   
1 
Total 2554947.721 66    
a. Predictors: (Constant), Gender, Transformed MASC Seperation Panic, MAND Neuromuscular 
Development Index, Age, Transformed CATPA  Movement Aesthetics, Transformed PEGS Total, 
MASC Somatic  T Score 
b. Dependent Variable: Transformed CATPA Social Growth 
c. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
Coefficientsa,b 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
95.0% 
Confidence 
Interval for B Correlations 
Collinearity 
Statistics 
Model B 
Std. 
Error Beta t Sig. 
Lower 
Bound 
Upper 
Bound 
Zero-
order Partial Part Tolerance VIF 
(Constant) 188.962 149.426 
 
1.265 .211 -
110.03
9 
487.963 
     
MASC 
Somatic  T 
Score 
.353 .513 .102 .689 .493 -.673 1.379 .121 .089 .076 .548 1.826 
Transformed 
MASC 
Seperation 
Panic 
-1.129 1.274 -.127 -.886 .379 -3.678 1.421 -.073 -.115 -
.097 
.588 1.701 
1 
Transformed 
PEGS Total 
.048 .045 .142 1.082 .284 -.041 .138 .337 .139 .119 .700 1.428 
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Transformed 
CATPA  
Movement 
Aesthetics 
-
234.522 
116.168 -.258 -
2.019 
.048 -
466.97
3 
-2.071 -.397 -.254 -
.221 
.739 1.352 
MAND 
Neuromuscula
r 
Development 
Index 
.629 .358 .223 1.755 .084 -.088 1.346 .345 .223 .193 .747 1.338 
Age 6.627 4.173 .184 1.588 .118 -1.723 14.976 .226 .202 .174 .896 1.116 
 
Gender -.104 7.656 -.002 -.014 .989 -
15.423 
15.216 -.041 -.002 -
.001 
.906 1.104 
a. Dependent Variable: Transformed CATPA Social Growth 
b. Weighted Least Squares Regression - Weighted by Participant No. 
 
 
INDIRECT Y =MANDNDI/X = CTPSocGroTran/M =SomT MSSepPanTran 
PegsTotTran CTPBeauTran PerformT/CONTRAST = 1/NORMAL = 1/BOOT = 5000 
 
[DataSet1] H:\MBPhD\Exp 1\Exp1.sav 
 
 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   MANDNDI 
IV =   CTPSocGr 
MEDS = SomT 
       MSSepPan 
       PegsTotT 
       CTPBeauT 
       PerformT 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
SomT         .0068     .0329     .2064     .8371 
MSSepPan    -.0254     .0118   -2.1525     .0351 
PegsTotT    1.2649     .3037    4.1651     .0001 
CTPBeauT    -.0004     .0001   -3.1896     .0022 
PerformT    -.0349     .0290   -1.2041     .2329 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
SomT        -.0076     .1821    -.0416     .9670 
MSSepPan     .5562     .5514    1.0088     .3171 
PegsTotT     .0537     .0164    3.2767     .0017 
CTPBeauT  -58.3666   44.5757   -1.3094     .1954 
PerformT    -.0413     .1955    -.2112     .8335 
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Total Effect of IV on DV (c path) 
             Coeff        se         t         p 
CTPSocGr     .1301     .0418    3.1148     .0027 
 
Direct Effect of IV on DV (c' path) 
             Coeff        se         t         p 
CTPSocGr     .0534     .0472    1.1312     .2625 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .3195     .2515    4.6955    6.0000   60.0000     .0006 
 
****************************************************************** 
 
           NORMAL THEORY TESTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
            Effect        se         Z         p 
TOTAL        .0767     .0325    2.3590     .0183 
SomT        -.0001     .0012    -.0427     .9660 
MSSepPan    -.0141     .0148    -.9509     .3417 
PegsTotT     .0679     .0255    2.6589     .0078 
CTPBeauT     .0215     .0170    1.2628     .2066 
PerformT     .0014     .0066     .2179     .8275 
C1           .0141     .0144     .9757     .3292 
C2          -.0680     .0253   -2.6856     .0072 
C3          -.0215     .0174   -1.2366     .2162 
C4          -.0015     .0068    -.2207     .8253 
C5          -.0820     .0295   -2.7805     .0054 
C6          -.0356     .0217   -1.6426     .1005 
C7          -.0155     .0191    -.8131     .4162 
C8           .0464     .0325    1.4286     .1531 
C9           .0665     .0264    2.5166     .0118 
C10          .0201     .0184    1.0881     .2765 
 
Text: indirect.sav 
SPSS Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL        .0767     .0751    -.0016     .0322 
SomT        -.0001    -.0003    -.0002     .0058 
MSSepPan    -.0141    -.0147    -.0006     .0169 
PegsTotT     .0679     .0656    -.0023     .0222 
CTPBeauT     .0215     .0213    -.0002     .0202 
PerformT     .0014     .0032     .0017     .0093 
C1           .0141     .0144     .0004     .0179 
C2          -.0680    -.0659     .0021     .0229 
C3          -.0215    -.0216     .0000     .0214 
C4          -.0015    -.0034    -.0019     .0112 
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C5          -.0820    -.0803     .0017     .0280 
C6          -.0356    -.0360    -.0004     .0266 
C7          -.0155    -.0178    -.0023     .0222 
C8           .0464     .0443    -.0021     .0321 
C9           .0665     .0625    -.0040     .0244 
C10          .0201     .0181    -.0019     .0214 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL        .0200     .1467 
SomT        -.0142     .0110 
MSSepPan    -.0626     .0089 
PegsTotT     .0328     .1253 
CTPBeauT    -.0081     .0771 
PerformT    -.0128     .0257 
C1          -.0105     .0665 
C2          -.1235    -.0312 
C3          -.0785     .0107 
C4          -.0245     .0209 
C5          -.1470    -.0348 
C6          -.1041     .0069 
C7          -.0745     .0171 
C8          -.0162     .1118 
C9           .0258     .1261 
C10         -.0124     .0815 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        SomT      MSSepPan 
  C2        SomT      PegsTotT 
  C3        SomT      CTPBeauT 
  C4        SomT      PerformT 
  C5        MSSepPan  PegsTotT 
  C6        MSSepPan  CTPBeauT 
  C7        MSSepPan  PerformT 
  C8        PegsTotT  CTPBeauT 
  C9        PegsTotT  PerformT 
  C10       CTPBeauT  PerformT 
 
------ END MATRIX ----- 
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INDIRECT Y =MANDNDI/X = CTPSocGroTran/M =SomT MSSepPanTran 
PegsTotTran CTPBeauTran PerformT Gender/C = 1/CONTRAST = 1/NORMAL = 
1/BOO 
   T = 5000. 
 
[DataSet1] H:\MBPhD\Exp 1\Exp1.sav 
 
 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   MANDNDI 
IV =   CTPSocGr 
MEDS = SomT 
       MSSepPan 
       PegsTotT 
       CTPBeauT 
       PerformT 
 
Statistical Controls: 
CONTROL= Gender 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
SomT         .0037     .0334     .1106     .9123 
MSSepPan    -.0252     .0120   -2.1041     .0393 
PegsTotT    1.2621     .3094    4.0796     .0001 
CTPBeauT    -.0003     .0001   -2.9412     .0045 
PerformT    -.0402     .0292   -1.3772     .1732 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
SomT        -.0027     .1833    -.0147     .9883 
MSSepPan     .5034     .5620     .8958     .3740 
PegsTotT     .0535     .0165    3.2463     .0019 
CTPBeauT  -64.4301   46.0366   -1.3995     .1669 
PerformT    -.0178     .2007    -.0887     .9296 
 
Total Effect of IV on DV (c path) 
             Coeff        se         t         p 
CTPSocGr     .1316     .0425    3.0929     .0029 
 
Direct Effect of IV on DV (c' path) 
             Coeff        se         t         p 
CTPSocGr     .0543     .0475    1.1438     .2573 
 
Partial Effect of Control Variables on DV 
           Coeff        se         t         p 
Gender    1.7315    2.9959     .5780     .5655 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .3233     .2431    4.0277    7.0000   59.0000     .0011 
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Text: indirect.sav 
SPSS Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL        .0772     .0754    -.0018     .0307 
SomT         .0000     .0000     .0000     .0058 
MSSepPan    -.0127    -.0125     .0002     .0155 
PegsTotT     .0675     .0653    -.0022     .0218 
CTPBeauT     .0217     .0204    -.0013     .0202 
PerformT     .0007     .0023     .0016     .0104 
C1           .0127     .0125    -.0002     .0168 
C2          -.0676    -.0653     .0022     .0225 
C3          -.0217    -.0204     .0013     .0215 
C4          -.0007    -.0023    -.0015     .0121 
C5          -.0803    -.0778     .0024     .0272 
C6          -.0344    -.0329     .0015     .0256 
C7          -.0134    -.0148    -.0014     .0219 
C8           .0458     .0449    -.0009     .0323 
C9           .0668     .0630    -.0038     .0240 
C10          .0210     .0181    -.0029     .0226 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL        .0235     .1474 
SomT        -.0150     .0108 
MSSepPan    -.0576     .0082 
PegsTotT     .0317     .1205 
CTPBeauT    -.0073     .0789 
PerformT    -.0169     .0278 
C1          -.0118     .0587 
C2          -.1227    -.0302 
C3          -.0814     .0094 
C4          -.0273     .0237 
C5          -.1441    -.0355 
C6          -.1009     .0058 
C7          -.0731     .0186 
C8          -.0252     .1059 
C9           .0276     .1248 
C10         -.0127     .0868 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
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  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        SomT      MSSepPan 
  C2        SomT      PegsTotT 
  C3        SomT      CTPBeauT 
  C4        SomT      PerformT 
  C5        MSSepPan  PegsTotT 
  C6        MSSepPan  CTPBeauT 
  C7        MSSepPan  PerformT 
  C8        PegsTotT  CTPBeauT 
  C9        PegsTotT  PerformT 
  C10       CTPBeauT  PerformT 
 
NORMAL THEORY TESTS NOT AVAILABLE IN MODELS WITH COVARIATES 
 
------ END MATRIX ----- 
 
 
 
MODPROBE Y = CTPSocGroTran /X =  MANDNDI PegsTotTran CTPBeauTran 
MSSepPanTran SomT /jn = 1/EST = 1/CENTER = 1/CHANGE =1. 
 
[DataSet1] H:\MBPhD\Exp 1\Exp1.sav 
 
 
 
Run MATRIX procedure: 
 
Text: estvals.sav 
SPSS Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
SPSS Macro for Probing Interactions in OLS and Logistic Regression 
 
Outcome Variable 
 CTPSocGr 
 
Focal Predictor Variable 
 MSSepPan 
 
Moderator Variable 
 SomT 
 
Complete Model Regression Summary 
       R-sq          F        df1        df2          p          n 
      .3553     5.5120     6.0000    60.0000      .0001    67.0000 
 
===================================================================== 
 
R-square increase due to interaction: 
    R2-chng          F          p 
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      .0048      .4508      .5045 
 
=================================================================== 
                  b         se          t          p 
constant   255.9254   139.5342     1.8341      .0716 
MANDNDI       .4432      .3534     1.2542      .2146 
PegsTotT      .1056      .0460     2.2947      .0253 
CTPBeauT  -222.3834   119.1110    -1.8670      .0668 
MSSepPan    -3.1738     1.2421    -2.5552      .0132 
SomT          .5763      .4859     1.1862      .2402 
interact     -.0620      .0923     -.6714      .5045 
 
Interact is defined as: 
 MSSepPan X        SomT 
 
===================================================================== 
 
Moderator Value(s) Defining Nonsimultaneous Johnson-Neyman 
Significance Region(s) 
    19.3062 
    -6.6781 
 
Conditional Effect of Focal Predictor at Values of Moderator Variable 
       SomT          b         se          t          p    LLCI(b)    
ULCI(b) 
   -24.4627    -1.6578     2.5635     -.6467      .5203    -6.7856     
3.4699 
   -22.1627    -1.8004     2.3800     -.7565      .4523    -6.5611     
2.9603 
   -19.8627    -1.9429     2.2017     -.8825      .3810    -6.3470     
2.4611 
   -17.5627    -2.0854     2.0299    -1.0273      .3084    -6.1460     
1.9751 
   -15.2627    -2.2280     1.8665    -1.1936      .2373    -5.9616     
1.5057 
   -12.9627    -2.3705     1.7139    -1.3831      .1718    -5.7989     
1.0578 
   -10.6627    -2.5130     1.5751    -1.5954      .1159    -5.6638      
.6377 
    -8.3627    -2.6556     1.4543    -1.8261      .0728    -5.5645      
.2534 
    -6.6781    -2.7600     1.3798    -2.0003      .0500    -5.5199      
.0000 
    -6.0627    -2.7981     1.3560    -2.0635      .0434    -5.5105     
-.0857 
    -3.7627    -2.9406     1.2856    -2.2874      .0257    -5.5122     
-.3691 
    -1.4627    -3.0832     1.2478    -2.4710      .0163    -5.5791     
-.5873 
      .8373    -3.2257     1.2455    -2.5899      .0120    -5.7170     
-.7344 
     3.1373    -3.3682     1.2789    -2.6337      .0107    -5.9265     
-.8100 
     5.4373    -3.5108     1.3454    -2.6094      .0114    -6.2021     
-.8195 
     7.7373    -3.6533     1.4405    -2.5362      .0138    -6.5347     
-.7720 
    10.0373    -3.7958     1.5588    -2.4352      .0179    -6.9138     
-.6778 
    12.3373    -3.9384     1.6955    -2.3228      .0236    -7.3299     
-.5468 
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    14.6373    -4.0809     1.8466    -2.2100      .0309    -7.7746     
-.3872 
    16.9373    -4.2234     2.0087    -2.1025      .0397    -8.2416     
-.2053 
    19.2373    -4.3660     2.1796    -2.0031      .0497    -8.7257     
-.0062 
    19.3062    -4.3702     2.1848    -2.0003      .0500    -8.7405      
.0000 
    21.5373    -4.5085     2.3571    -1.9127      .0606    -9.2234      
.2064 
 
Alpha level used for Johnson-Neyman method and confidence intervals: 
  .05 
 
------ END MATRIX ----- 
 
 
 
MODPROBE Y = CTPSocGroTran /X =  MSSepPanTran MANDNDI PegsTotTran 
CTPBeauTran SomT/jn = 1/EST = 1/CENTER = 1/CHANGE =1. 
 
[DataSet1] H:\MBPhD\Exp 1\Exp1.sav 
 
 
 
Run MATRIX procedure: 
 
Text: estvals.sav 
SPSS Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
SPSS Macro for Probing Interactions in OLS and Logistic Regression 
 
Outcome Variable 
 CTPSocGr 
 
Focal Predictor Variable 
 CTPBeauT 
 
Moderator Variable 
 SomT 
 
Complete Model Regression Summary 
       R-sq          F        df1        df2          p          n 
      .3605     5.6376     6.0000    60.0000      .0001    67.0000 
 
===================================================================== 
 
R-square increase due to interaction: 
    R2-chng          F          p 
      .0100      .9404      .3361 
 
=================================================================== 
                  b         se          t          p 
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constant    48.8650    30.8863     1.5821      .1189 
MSSepPan    -3.1370     1.2373    -2.5353      .0139 
MANDNDI       .3867      .3429     1.1279      .2639 
PegsTotT      .1048      .0458     2.2852      .0259 
CTPBeauT  -220.1366   118.2814    -1.8611      .0676 
SomT          .7112      .4955     1.4354      .1564 
interact    11.8359    12.2055      .9697      .3361 
 
Interact is defined as: 
 CTPBeauT X        SomT 
 
===================================================================== 
 
Moderator Value(s) Defining Nonsimultaneous Johnson-Neyman 
Significance Region(s) 
    -1.9558 
    -8.4312 
 
Conditional Effect of Focal Predictor at Values of Moderator Variable 
       SomT          b         se          t          p    LLCI(b)    
ULCI(b) 
   -24.4627  -509.6743   325.6405    -1.5651      .1228 -1161.0559   
141.7073 
   -22.1627  -482.4518   299.6551    -1.6100      .1126 -1081.8546   
116.9511 
   -19.8627  -455.2292   274.0818    -1.6609      .1019 -1003.4774    
93.0190 
   -17.5627  -428.0067   249.0473    -1.7186      .0908  -926.1782    
70.1649 
   -15.2627  -400.7841   224.7319    -1.7834      .0796  -850.3174    
48.7492 
   -12.9627  -373.5615   201.3963    -1.8549      .0685  -776.4164    
29.2933 
   -10.6627  -346.3390   179.4231    -1.9303      .0583  -705.2406    
12.5627 
    -8.4312  -319.9269   159.9388    -2.0003      .0500  -639.8538      
.0000 
    -8.3627  -319.1164   159.3768    -2.0023      .0498  -637.9193     
-.3136 
    -6.0627  -291.8939   142.0754    -2.0545      .0443  -576.0885    
-7.6992 
    -3.7627  -264.6713   128.6313    -2.0576      .0440  -521.9736    
-7.3690 
    -1.9558  -243.2854   121.6239    -2.0003      .0500  -486.5707      
.0000 
    -1.4627  -237.4488   120.3442    -1.9731      .0531  -478.1745     
3.2769 
      .8373  -210.2262   118.3030    -1.7770      .0806  -446.8689    
26.4164 
     3.1373  -183.0037   122.8195    -1.4900      .1415  -428.6806    
62.6732 
     5.4373  -155.7811   133.2283    -1.1693      .2469  -422.2789   
110.7166 
     7.7373  -128.5586   148.2939     -.8669      .3894  -425.1921   
168.0750 
    10.0373  -101.3360   166.7588     -.6077      .5457  -434.9052   
232.2331 
    12.3373   -74.1135   187.6222     -.3950      .6942  -449.4157   
301.1888 
    14.6373   -46.8909   210.1709     -.2231      .8242  -467.2976   
373.5158 
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    16.9373   -19.6683   233.9180     -.0841      .9333  -487.5767   
448.2400 
    19.2373     7.5542   258.5336      .0292      .9768  -509.5929   
524.7013 
    21.5373    34.7768   283.7918      .1225      .9029  -532.8945   
602.4480 
 
Alpha level used for Johnson-Neyman method and confidence intervals: 
  .05 
 
------ END MATRIX ----- 
 
 
 
MODPROBE Y = CTPSocGroTran /X = CTPBeauTran MSSepPanTran MANDNDI 
PegsTotTran  SomT/jn = 1/EST = 1/CENTER = 1/CHANGE =1. 
 
[DataSet1] H:\MBPhD\Exp 1\Exp1.sav 
 
 
 
Run MATRIX procedure: 
 
Text: estvals.sav 
SPSS Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
SPSS Macro for Probing Interactions in OLS and Logistic Regression 
 
Outcome Variable 
 CTPSocGr 
 
Focal Predictor Variable 
 PegsTotT 
 
Moderator Variable 
 SomT 
 
Complete Model Regression Summary 
       R-sq          F        df1        df2          p          n 
      .3682     5.8267     6.0000    60.0000      .0001    67.0000 
 
===================================================================== 
 
R-square increase due to interaction: 
    R2-chng          F          p 
      .0177     1.6773      .2002 
 
=================================================================== 
                  b         se          t          p 
constant   321.1157   137.6417     2.3330      .0230 
CTPBeauT  -234.2685   118.3711    -1.9791      .0524 
MSSepPan    -3.4203     1.2455    -2.7461      .0079 
MANDNDI       .4104      .3412     1.2029      .2337 
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PegsTotT      .1013      .0457     2.2153      .0305 
SomT          .6176      .4797     1.2874      .2029 
interact      .0054      .0042     1.2951      .2002 
 
Interact is defined as: 
 PegsTotT X        SomT 
 
===================================================================== 
 
Moderator Value(s) Defining Nonsimultaneous Johnson-Neyman 
Significance Region(s) 
    -1.4361 
 
Conditional Effect of Focal Predictor at Values of Moderator Variable 
       SomT          b         se          t          p    LLCI(b)    
ULCI(b) 
   -24.4627     -.0312      .1165     -.2680      .7896     -.2642      
.2018 
   -22.1627     -.0188      .1077     -.1742      .8623     -.2341      
.1966 
   -19.8627     -.0063      .0990     -.0635      .9495     -.2044      
.1918 
   -17.5627      .0062      .0906      .0681      .9460     -.1751      
.1874 
   -15.2627      .0186      .0824      .2260      .8220     -.1462      
.1835 
   -12.9627      .0311      .0746      .4168      .6783     -.1181      
.1803 
   -10.6627      .0436      .0672      .6479      .5195     -.0909      
.1780 
    -8.3627      .0560      .0605      .9261      .3581     -.0650      
.1770 
    -6.0627      .0685      .0546     1.2536      .2148     -.0408      
.1777 
    -3.7627      .0809      .0499     1.6207      .1103     -.0190      
.1808 
    -1.4627      .0934      .0468     1.9961      .0505     -.0002      
.1870 
    -1.4361      .0935      .0468     2.0003      .0500      .0000      
.1871 
      .8373      .1059      .0455     2.3268      .0234      .0149      
.1969 
     3.1373      .1183      .0462     2.5603      .0130      .0259      
.2108 
     5.4373      .1308      .0489     2.6770      .0096      .0331      
.2285 
     7.7373      .1432      .0531     2.6960      .0091      .0370      
.2495 
    10.0373      .1557      .0587     2.6531      .0102      .0383      
.2731 
    12.3373      .1682      .0652     2.5793      .0124      .0378      
.2986 
    14.6373      .1806      .0724     2.4947      .0154      .0358      
.3255 
    16.9373      .1931      .0801     2.4100      .0190      .0328      
.3533 
    19.2373      .2055      .0882     2.3302      .0232      .0291      
.3820 
    21.5373      .2180      .0966     2.2572      .0276      .0248      
.4112 
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Alpha level used for Johnson-Neyman method and confidence intervals: 
  .05 
 
------ END MATRIX ----- 
 
 
 
MODPROBE Y = CTPSocGroTran /X = SomT PegsTotTran CTPBeauTran 
MSSepPanTran MANDNDI /jn = 1/EST = 1/CENTER = 1/CHANGE =1. 
 
[DataSet1] H:\MBPhD\Exp 1\Exp1.sav 
 
 
 
Run MATRIX procedure: 
 
Text: estvals.sav 
SPSS Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
SPSS Macro for Probing Interactions in OLS and Logistic Regression 
 
Outcome Variable 
 CTPSocGr 
 
Focal Predictor Variable 
 MSSepPan 
 
Moderator Variable 
 MANDNDI 
 
Complete Model Regression Summary 
       R-sq          F        df1        df2          p          n 
      .3928     6.4679     6.0000    60.0000      .0000    67.0000 
 
===================================================================== 
 
R-square increase due to interaction: 
    R2-chng          F          p 
      .0423     4.1757      .0454 
 
=================================================================== 
                  b         se          t          p 
constant   287.1404   136.7115     2.1003      .0399 
SomT          .5025      .4726     1.0631      .2920 
PegsTotT      .1067      .0446     2.3939      .0198 
CTPBeauT  -237.5342   115.6712    -2.0535      .0444 
MSSepPan    -4.0412     1.2797    -3.1580      .0025 
MANDNDI       .2950      .3373      .8745      .3853 
interact      .1601      .0784     2.0435      .0454 
 
Interact is defined as: 
 MSSepPan X        MANDNDI 
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===================================================================== 
 
Moderator Value(s) Defining Nonsimultaneous Johnson-Neyman 
Significance Region(s) 
     9.6391 
 
Conditional Effect of Focal Predictor at Values of Moderator Variable 
    MANDNDI          b         se          t          p    LLCI(b)    
ULCI(b) 
   -32.2239    -9.2008     3.1909    -2.8834      .0055   -15.5836    
-2.8180 
   -29.1239    -8.7044     2.9674    -2.9333      .0047   -14.6402    
-2.7687 
   -26.0239    -8.2081     2.7472    -2.9877      .0041   -13.7034    
-2.7127 
   -22.9239    -7.7117     2.5312    -3.0466      .0034   -12.7749    
-2.6485 
   -19.8239    -7.2153     2.3205    -3.1094      .0029   -11.8571    
-2.5736 
   -16.7239    -6.7190     2.1167    -3.1742      .0024   -10.9530    
-2.4849 
   -13.6239    -6.2226     1.9220    -3.2375      .0020   -10.0672    
-2.3780 
   -10.5239    -5.7262     1.7395    -3.2919      .0017    -9.2058    
-2.2467 
    -7.4239    -5.2299     1.5734    -3.3239      .0015    -8.3772    
-2.0825 
    -4.3239    -4.7335     1.4295    -3.3114      .0016    -7.5929    
-1.8741 
    -1.2239    -4.2371     1.3150    -3.2222      .0021    -6.8675    
-1.6068 
     1.8761    -3.7407     1.2381    -3.0214      .0037    -6.2173    
-1.2642 
     4.9761    -3.2444     1.2061    -2.6900      .0092    -5.6569     
-.8318 
     8.0761    -2.7480     1.2225    -2.2479      .0283    -5.1933     
-.3027 
     9.6391    -2.4977     1.2487    -2.0003      .0500    -4.9955      
.0000 
    11.1761    -2.2516     1.2854    -1.7517      .0849    -4.8228      
.3195 
    14.2761    -1.7553     1.3885    -1.2641      .2111    -4.5327     
1.0222 
    17.3761    -1.2589     1.5237     -.8262      .4120    -4.3068     
1.7890 
    20.4761     -.7625     1.6833     -.4530      .6522    -4.1297     
2.6046 
    23.5761     -.2662     1.8610     -.1430      .8868    -3.9887     
3.4564 
    26.6761      .2302     2.0521      .1122      .9111    -3.8746     
4.3351 
    29.7761      .7266     2.2532      .3225      .7482    -3.7805     
5.2337 
 
Alpha level used for Johnson-Neyman method and confidence intervals: 
  .05 
 
------ END MATRIX ----- 
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MODPROBE Y = CTPSocGroTran/X = MSSepPanTran SomT PegsTotTran 
CTPBeauTran MANDNDI /jn = 1/EST = 1/CENTER = 1/CHANGE =1. 
 
[DataSet1] H:\MBPhD\Exp 1\Exp1.sav 
 
 
 
Run MATRIX procedure: 
 
Text: estvals.sav 
SPSS Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
SPSS Macro for Probing Interactions in OLS and Logistic Regression 
 
Outcome Variable 
 CTPSocGr 
 
Focal Predictor Variable 
 CTPBeauT 
 
Moderator Variable 
 MANDNDI 
 
Complete Model Regression Summary 
       R-sq          F        df1        df2          p          n 
      .3955     6.5413     6.0000    60.0000      .0000    67.0000 
 
===================================================================== 
 
R-square increase due to interaction: 
    R2-chng          F          p 
      .0450     4.4619      .0388 
 
=================================================================== 
                  b         se          t          p 
constant    57.4034    24.7753     2.3170      .0239 
MSSepPan    -3.0161     1.2048    -2.5035      .0150 
SomT          .5306      .4703     1.1283      .2637 
PegsTotT      .1118      .0445     2.5107      .0148 
CTPBeauT  -247.2260   115.8902    -2.1333      .0370 
MANDNDI       .4168      .3336     1.2493      .2164 
interact    15.4488     7.3137     2.1123      .0388 
 
Interact is defined as: 
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 CTPBeauT X        MANDNDI 
 
===================================================================== 
 
Moderator Value(s) Defining Nonsimultaneous Johnson-Neyman 
Significance Region(s) 
     1.0968 
 
Conditional Effect of Focal Predictor at Values of Moderator Variable 
    MANDNDI          b         se          t          p    LLCI(b)    
ULCI(b) 
   -32.2239  -745.0467   275.8068    -2.7013      .0090 -1296.7455  -
193.3478 
   -29.1239  -697.1554   255.3706    -2.7300      .0083 -1207.9755  -
186.3352 
   -26.0239  -649.2640   235.3444    -2.7588      .0077 -1120.0256  -
178.5025 
   -22.9239  -601.3727   215.8423    -2.7862      .0071 -1033.1240  -
169.6215 
   -19.8239  -553.4814   197.0200    -2.8093      .0067  -947.5822  -
159.3806 
   -16.7239  -505.5901   179.0919    -2.8231      .0064  -863.8292  -
147.3510 
   -13.6239  -457.6988   162.3546    -2.8191      .0065  -782.4582  -
132.9394 
   -10.5239  -409.8075   147.2148    -2.7837      .0072  -704.2826  -
115.3323 
    -7.4239  -361.9161   134.2142    -2.6966      .0091  -630.3861   
-93.4462 
    -4.3239  -314.0248   124.0274    -2.5319      .0140  -562.1179   
-65.9318 
    -1.2239  -266.1335   117.3890    -2.2671      .0270  -500.9478   
-31.3192 
     1.0968  -230.2819   115.1232    -2.0003      .0500  -460.5639      
.0000 
     1.8761  -218.2422   114.9158    -1.8991      .0624  -448.1094    
11.6250 
     4.9761  -170.3509   116.8725    -1.4576      .1502  -404.1321    
63.4303 
     8.0761  -122.4596   123.0479     -.9952      .3236  -368.5935   
123.6743 
    11.1761   -74.5683   132.8551     -.5613      .5767  -340.3195   
191.1830 
    14.2761   -26.6769   145.5618     -.1833      .8552  -317.8454   
264.4915 
    17.3761    21.2144   160.4807      .1322      .8953  -299.7965   
342.2253 
    20.4761    69.1057   177.0535      .3903      .6977  -285.0560   
423.2674 
    23.5761   116.9970   194.8587      .6004      .5505  -272.7805   
506.7745 
    26.6761   164.8883   213.5882      .7720      .4431  -262.3541   
592.1308 
    29.7761   212.7796   233.0194      .9131      .3648  -253.3311   
678.8904 
 
Alpha level used for Johnson-Neyman method and confidence intervals: 
  .05 
 
------ END MATRIX ----- 
 
Appendices 
 299 
MODPROBE Y = CTPSocGroTran/X = CTPBeauTran MSSepPanTran SomT 
PegsTotTran MANDNDI /jn = 1/EST = 1/CENTER = 1/CHANGE =1. 
 
[DataSet1] H:\MBPhD\Exp 1\Exp1.sav 
 
 
 
Run MATRIX procedure: 
 
Text: estvals.sav 
SPSS Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
SPSS Macro for Probing Interactions in OLS and Logistic Regression 
 
Outcome Variable 
 CTPSocGr 
 
Focal Predictor Variable 
 PegsTotT 
 
Moderator Variable 
 MANDNDI 
 
Complete Model Regression Summary 
       R-sq          F        df1        df2          p          n 
      .3759     6.0227     6.0000    60.0000      .0001    67.0000 
 
===================================================================== 
 
R-square increase due to interaction: 
    R2-chng          F          p 
      .0254     2.4411      .1235 
 
=================================================================== 
                  b         se          t          p 
constant   337.4934   136.1533     2.4788      .0160 
CTPBeauT  -239.1328   117.7347    -2.0311      .0467 
MSSepPan    -3.1857     1.2221    -2.6067      .0115 
SomT          .5531      .4776     1.1580      .2514 
PegsTotT      .1065      .0452     2.3568      .0217 
MANDNDI       .4241      .3394     1.2495      .2164 
interact     -.0050      .0032    -1.5624      .1235 
 
Interact is defined as: 
 PegsTotT X        MANDNDI 
 
===================================================================== 
 
Moderator Value(s) Defining Nonsimultaneous Johnson-Neyman 
Significance Region(s) 
     2.7934 
 
Conditional Effect of Focal Predictor at Values of Moderator Variable 
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    MANDNDI          b         se          t          p    LLCI(b)    
ULCI(b) 
   -32.2239      .2687      .1125     2.3875      .0201      .0436      
.4938 
   -29.1239      .2531      .1035     2.4460      .0174      .0461      
.4601 
   -26.0239      .2375      .0946     2.5107      .0148      .0483      
.4267 
   -22.9239      .2219      .0860     2.5815      .0123      .0500      
.3938 
   -19.8239      .2063      .0776     2.6571      .0101      .0510      
.3616 
   -16.7239      .1907      .0698     2.7334      .0082      .0511      
.3302 
   -13.6239      .1751      .0625     2.8018      .0068      .0501      
.3001 
   -10.5239      .1595      .0561     2.8448      .0061      .0473      
.2716 
    -7.4239      .1439      .0508     2.8326      .0063      .0423      
.2455 
    -4.3239      .1283      .0471     2.7246      .0084      .0341      
.2225 
    -1.2239      .1127      .0453     2.4870      .0157      .0221      
.2033 
     1.8761      .0971      .0457     2.1245      .0378      .0057      
.1885 
     2.7934      .0925      .0462     2.0003      .0500      .0000      
.1849 
     4.9761      .0815      .0482     1.6907      .0961     -.0149      
.1779 
     8.0761      .0659      .0525     1.2548      .2144     -.0391      
.1709 
    11.1761      .0503      .0582      .8636      .3912     -.0662      
.1668 
    14.2761      .0347      .0650      .5338      .5955     -.0953      
.1647 
    17.3761      .0191      .0725      .2633      .7932     -.1259      
.1641 
    20.4761      .0035      .0805      .0433      .9656     -.1576      
.1646 
    23.5761     -.0121      .0890     -.1361      .8922     -.1901      
.1659 
    26.6761     -.0277      .0977     -.2835      .7777     -.2232      
.1678 
    29.7761     -.0433      .1067     -.4060      .6862     -.2567      
.1701 
 
Alpha level used for Johnson-Neyman method and confidence intervals: 
  .05 
 
------ END MATRIX ----- 
 
MODPROBE Y = MANDNDI /X = CTPBeauTran SomT CTPSocGroTran PegsTotTran 
MSSepPanTran    /jn = 1/EST = 1/CENTER = 1/CHANGE =1. 
 
 
Run MATRIX procedure: 
 
Text: estvals.sav 
SPSS Statistics cannot access a file with the given file 
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specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
This command not executed. 
 
SPSS Macro for Probing Interactions in OLS and Logistic Regression 
 
Outcome Variable 
 MANDNDI 
 
Focal Predictor Variable 
 PegsTotT 
 
Moderator Variable 
 MSSepPan 
 
Complete Model Regression Summary 
       R-sq          F        df1        df2          p          n 
      .3203     4.7132     6.0000    60.0000      .0005    67.0000 
 
===================================================================== 
 
R-square increase due to interaction: 
    R2-chng          F          p 
      .0013      .1172      .7333 
 
=================================================================== 
                  b         se          t          p 
constant   158.3672    54.0995     2.9273      .0048 
CTPBeauT   -62.3976    45.9128    -1.3590      .1792 
SomT         -.0058      .1818     -.0320      .9746 
CTPSocGr      .0459      .0519      .8835      .3805 
PegsTotT      .0556      .0172     3.2288      .0020 
MSSepPan      .4547      .4975      .9139      .3644 
interact      .0016      .0048      .3424      .7333 
 
Interact is defined as: 
 PegsTotT X        MSSepPan 
 
===================================================================== 
 
Moderator Value(s) Defining Nonsimultaneous Johnson-Neyman 
Significance Region(s) 
     4.5129 
    -4.7334 
 
Conditional Effect of Focal Predictor at Values of Moderator Variable 
   MSSepPan          b         se          t          p    LLCI(b)    
ULCI(b) 
    -7.6274      .0430      .0353     1.2202      .2272     -.0275      
.1136 
    -6.8087      .0444      .0319     1.3932      .1687     -.0193      
.1081 
    -5.9900      .0457      .0286     1.6006      .1147     -.0114      
.1029 
    -5.1713      .0471      .0255     1.8490      .0694     -.0039      
.0980 
    -4.7334      .0478      .0239     2.0003      .0500      .0000      
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.0956 
    -4.3525      .0484      .0226     2.1423      .0362      .0032      
.0936 
    -3.5338      .0498      .0201     2.4754      .0161      .0096      
.0900 
    -2.7151      .0511      .0181     2.8212      .0065      .0149      
.0873 
    -1.8964      .0524      .0168     3.1184      .0028      .0188      
.0861 
    -1.0777      .0538      .0164     3.2836      .0017      .0210      
.0865 
     -.2589      .0551      .0169     3.2684      .0018      .0214      
.0889 
      .5598      .0565      .0182     3.1019      .0029      .0201      
.0929 
     1.3785      .0578      .0202     2.8584      .0058      .0174      
.0983 
     2.1972      .0592      .0227     2.6005      .0117      .0137      
.1047 
     3.0159      .0605      .0256     2.3610      .0215      .0092      
.1117 
     3.8347      .0618      .0287     2.1511      .0355      .0043      
.1193 
     4.5129      .0629      .0315     2.0003      .0500      .0000      
.1259 
     4.6534      .0632      .0320     1.9715      .0533     -.0009      
.1273 
     5.4721      .0645      .0355     1.8190      .0739     -.0064      
.1355 
     6.2908      .0659      .0390     1.6892      .0964     -.0121      
.1439 
     7.1095      .0672      .0426     1.5784      .1197     -.0180      
.1524 
     7.9282      .0685      .0462     1.4830      .1433     -.0239      
.1610 
     8.7470      .0699      .0499     1.4004      .1665     -.0299      
.1697 
 
Alpha level used for Johnson-Neyman method and confidence intervals: 
  .05 
 
------ END MATRIX ----- 
 
INDIRECT Y =CTPSocGroTran/X = MANDNDI/M = PegsTotTran SomT Gender 
CTPBeauTran MSSepPanTran  Age/C = 4 /CONTRAST = 1/ CONF= 95/ PERCENT 
=1 /NORMAL = 1/BOOT = 5000. 
 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   CTPSocGr 
IV =   MANDNDI 
MEDS = PegsTotT 
       SomT 
 
Statistical Controls: 
CONTROL= Gender 
         CTPBeauT 
         MSSepPan 
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         Age 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT    3.4958     .8694    4.0207     .0002 
SomT        -.0366     .0815    -.4487     .6553 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .1063     .0450    2.3634     .0214 
SomT         .4530     .4801     .9435     .3493 
 
Total Effect of IV on DV (c path) 
            Coeff        se         t         p 
MANDNDI     .7894     .3102    2.5446     .0135 
 
Direct Effect of IV on DV (c' path) 
            Coeff        se         t         p 
MANDNDI     .4342     .3385    1.2828     .2046 
 
Partial Effect of Control Variables on DV 
             Coeff        se         t         p 
Gender     -5.6989    7.8465    -.7263     .4705 
CTPBeauT -172.1792  120.9503   -1.4236     .1598 
MSSepPan   -2.4279    1.2704   -1.9111     .0609 
Age         8.2168    4.1605    1.9749     .0530 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .3921     .3200    5.4372    7.0000   59.0000     .0001 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL        .3552     .3372    -.0180     .1820 
PegsTotT     .3718     .3538    -.0179     .1859 
SomT        -.0166    -.0167    -.0001     .0543 
C1           .3883     .3705    -.0178     .2047 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL        .0858     .8295 
PegsTotT     .0938     .8723 
SomT        -.2031     .0476 
C1           .0817     .9294 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL        .0318     .7499 
PegsTotT     .0421     .7587 
SomT        -.1470     .0822 
C1           .0210     .8087 
 
***************************************************************** 
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Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  SomT 
 
NORMAL THEORY TESTS NOT AVAILABLE IN MODELS WITH COVARIATES 
 
------ END MATRIX ----- 
 
 
 
DATASET ACTIVATE DataSet1. 
INDIRECT Y =CTPSocGroTran/X = MSSepPanTran/M = PegsTotTran SomT 
Gender CTPBeauTran MANDNDI Age/C = 4 /CONTRAST = 1/ CONF= 95/ PERCENT 
=1 /NORMAL = 1/BOOT = 5000. 
 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   CTPSocGr 
IV =   MSSepPan 
MEDS = PegsTotT 
       SomT 
 
Statistical Controls: 
CONTROL= Gender 
         CTPBeauT 
         MANDNDI 
         Age 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT   -5.9627    3.0972   -1.9252     .0589 
SomT        1.4084     .2903    4.8519     .0000 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .1063     .0450    2.3634     .0214 
SomT         .4530     .4801     .9435     .3493 
 
Total Effect of IV on DV (c path) 
             Coeff        se         t         p 
MSSepPan   -2.4240    1.1051   -2.1935     .0321 
 
Direct Effect of IV on DV (c' path) 
             Coeff        se         t         p 
MSSepPan   -2.4279    1.2704   -1.9111     .0609 
Appendices 
 305 
 
Partial Effect of Control Variables on DV 
             Coeff        se         t         p 
Gender     -5.6989    7.8465    -.7263     .4705 
CTPBeauT -172.1792  120.9503   -1.4236     .1598 
MANDNDI      .4342     .3385    1.2828     .2046 
Age         8.2168    4.1605    1.9749     .0530 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .3921     .3200    5.4372    7.0000   59.0000     .0001 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL        .0038     .0287     .0248     .7227 
PegsTotT    -.6341    -.5859     .0482     .3861 
SomT         .6379     .6146    -.0233     .6637 
C1         -1.2721   -1.2006     .0715     .8104 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL      -1.5876    1.3803 
PegsTotT   -1.7882    -.1011 
SomT        -.6831    1.9785 
C1         -3.0957     .1322 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL      -1.4751    1.4689 
PegsTotT   -1.4782     .0090 
SomT        -.7155    1.9333 
C1         -2.8925     .3911 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  SomT 
 
NORMAL THEORY TESTS NOT AVAILABLE IN MODELS WITH COVARIATES 
 
------ END MATRIX ----- 
 
INDIRECT Y =CTPSocGroTran/X = SomT/M = PegsTotTran  MSSepPanTran 
Gender CTPBeauTran MANDNDI Age/C = 4 /CONTRAST = 1/ CONF= 95/ PERCENT 
=1 /NORMAL = 1/BOOT = 5000. 
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Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   CTPSocGr 
IV =   SomT 
MEDS = PegsTotT 
       MSSepPan 
 
Statistical Controls: 
CONTROL= Gender 
         CTPBeauT 
         MANDNDI 
         Age 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT   -2.5290    1.1505   -2.1981     .0317 
MSSepPan     .1977     .0408    4.8519     .0000 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .1063     .0450    2.3634     .0214 
MSSepPan   -2.4279    1.2704   -1.9111     .0609 
 
Total Effect of IV on DV (c path) 
         Coeff        se         t         p 
SomT    -.2960     .4284    -.6909     .4922 
 
Direct Effect of IV on DV (c' path) 
         Coeff        se         t         p 
SomT     .4530     .4801     .9435     .3493 
 
Partial Effect of Control Variables on DV 
             Coeff        se         t         p 
Gender     -5.6989    7.8465    -.7263     .4705 
CTPBeauT -172.1792  120.9503   -1.4236     .1598 
MANDNDI      .4342     .3385    1.2828     .2046 
Age         8.2168    4.1605    1.9749     .0530 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .3921     .3200    5.4372    7.0000   59.0000     .0001 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL       -.7490    -.7315     .0175     .3147 
PegsTotT    -.2689    -.2556     .0133     .1652 
MSSepPan    -.4800    -.4758     .0042     .2532 
C1           .2111     .2202     .0091     .2895 
 
Bias Corrected and Accelerated Confidence Intervals 
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             Lower     Upper 
TOTAL      -1.4703    -.2050 
PegsTotT    -.7343    -.0349 
MSSepPan   -1.0432    -.0189 
C1          -.3779     .7731 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL      -1.4176    -.1675 
PegsTotT    -.6469    -.0021 
MSSepPan   -1.0161     .0025 
C1          -.3436     .8090 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  MSSepPan 
 
NORMAL THEORY TESTS NOT AVAILABLE IN MODELS WITH COVARIATES 
 
------ END MATRIX ----- 
 
INDIRECT Y =CTPSocGroTran/X = MANDNDI/M = PegsTotTran SomT/CONTRAST = 
1/ CONF= 95/ PERCENT =1 /NORMAL = 1/BOOT = 5000. 
 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   CTPSocGr 
IV =   MANDNDI 
MEDS = PegsTotT 
       SomT 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT    3.8184     .8197    4.6582     .0000 
SomT         .0385     .0911     .4224     .6741 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .1420     .0471    3.0125     .0037 
SomT         .2992     .4243     .7052     .4833 
 
Total Effect of IV on DV (c path) 
            Coeff        se         t         p 
Appendices 
 308 
MANDNDI     .9981     .3204    3.1148     .0027 
 
Direct Effect of IV on DV (c' path) 
            Coeff        se         t         p 
MANDNDI     .4444     .3557    1.2493     .2162 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .2395     .2033    6.6126    3.0000   63.0000     .0006 
 
****************************************************************** 
 
           NORMAL THEORY TESTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
            Effect        se         Z         p 
TOTAL        .5537     .2124    2.6069     .0091 
PegsTotT     .5422     .2104    2.5771     .0100 
SomT         .0115     .0314     .3666     .7139 
C1           .5307     .2129    2.4926     .0127 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL        .5537     .5383    -.0154     .2074 
PegsTotT     .5422     .5316    -.0106     .2026 
SomT         .0115     .0067    -.0048     .0466 
C1           .5307     .5249    -.0059     .2085 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL        .2135    1.0501 
PegsTotT     .2202    1.0286 
SomT        -.0421     .1762 
C1           .1954    1.0205 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL        .1609     .9769 
PegsTotT     .1743     .9654 
SomT        -.0846     .1146 
C1           .1587     .9754 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  SomT 
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------ END MATRIX ----- 
 
 
 
INDIRECT Y =CTPSocGroTran/X = SomT/M = PegsTotTran 
MSSepPanTran/CONTRAST = 1/ CONF= 95/ PERCENT =1 /NORMAL = 1/BOOT = 
5000. 
 
[data] H:\MBPhD\Exp 1\Exp1_data.sav 
 
 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   CTPSocGr 
IV =   SomT 
MEDS = PegsTotT 
       MSSepPan 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT   -1.6509    1.2713   -1.2986     .1987 
MSSepPan     .1894     .0395    4.7985     .0000 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .1611     .0393    4.0980     .0001 
MSSepPan   -3.1289    1.2660   -2.4716     .0162 
 
Total Effect of IV on DV (c path) 
         Coeff        se         t         p 
SomT     .0964     .4671     .2064     .8371 
 
Direct Effect of IV on DV (c' path) 
         Coeff        se         t         p 
SomT     .9548     .4670    2.0445     .0451 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .2895     .2557    8.5577    3.0000   63.0000     .0001 
 
****************************************************************** 
 
           NORMAL THEORY TESTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
            Effect        se         Z         p 
TOTAL       -.8584     .3428   -2.5039     .0123 
PegsTotT    -.2659     .2128   -1.2492     .2116 
MSSepPan    -.5925     .2644   -2.2415     .0250 
C1           .3267     .3362     .9717     .3312 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
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Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL       -.8584    -.8440     .0144     .3180 
PegsTotT    -.2659    -.2613     .0046     .1994 
MSSepPan    -.5925    -.5827     .0098     .2481 
C1           .3267     .3215    -.0052     .3186 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL      -1.5335    -.2698 
PegsTotT    -.7151     .0924 
MSSepPan   -1.1491    -.1608 
C1          -.3128     .9507 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL      -1.4999    -.2421 
PegsTotT    -.6792     .1246 
MSSepPan   -1.0971    -.1327 
C1          -.3061     .9710 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  MSSepPan 
 
------ END MATRIX ----- 
 
 
 
INDIRECT Y =CTPSocGroTran/X = MSSepPanTran/M = PegsTotTran 
SomT/CONTRAST = 1/ CONF= 95/ PERCENT =1 /NORMAL = 1/BOOT = 5000. 
 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   CTPSocGr 
IV =   MSSepPan 
MEDS = PegsTotT 
       SomT 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT   -5.0562    3.4207   -1.4781     .1442 
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SomT        1.3813     .2879    4.7985     .0000 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .1611     .0393    4.0980     .0001 
SomT         .9548     .4670    2.0445     .0451 
 
Total Effect of IV on DV (c path) 
             Coeff        se         t         p 
MSSepPan   -2.6244    1.2192   -2.1525     .0351 
 
Direct Effect of IV on DV (c' path) 
             Coeff        se         t         p 
MSSepPan   -3.1289    1.2660   -2.4716     .0162 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .2895     .2557    8.5577    3.0000   63.0000     .0001 
 
****************************************************************** 
 
           NORMAL THEORY TESTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
            Effect        se         Z         p 
TOTAL        .5046     .8748     .5768     .5641 
PegsTotT    -.8143     .5802   -1.4036     .1604 
SomT        1.3189     .6867    1.9205     .0548 
C1         -2.1332     .9231   -2.3110     .0208 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL        .5046     .5112     .0066     .8077 
PegsTotT    -.8143    -.7855     .0288     .5481 
SomT        1.3189    1.2967    -.0222     .5924 
C1         -2.1332   -2.0821     .0510     .8063 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL       -.9659    2.2116 
PegsTotT   -2.1273     .1153 
SomT         .2986    2.6193 
C1         -3.9221    -.7402 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL      -1.0025    2.1662 
PegsTotT   -1.9289     .2426 
SomT         .2106    2.5062 
C1         -3.7575    -.5638 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
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  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  SomT 
 
------ END MATRIX ----- 
 
INDIRECT Y =MANDNDI/X = CTPSocGroTran/M = PegsTotTran SomT Gender 
CTPBeauTran MSSepPanTran Age/C = 4 /CONTRAST = 1/ CONF= 95/ PERCENT 
=1 /NORMAL = 1/BOOT = 5000. 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   MANDNDI 
IV =   CTPSocGr 
MEDS = PegsTotT 
       SomT 
 
Statistical Controls: 
CONTROL= Gender 
         CTPBeauT 
         MSSepPan 
         Age 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT    1.1273     .3556    3.1703     .0024 
SomT         .0114     .0320     .3562     .7229 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .0523     .0165    3.1660     .0024 
SomT         .0126     .1835     .0686     .9456 
 
Total Effect of IV on DV (c path) 
             Coeff        se         t         p 
CTPSocGr     .1216     .0478    2.5446     .0135 
 
Direct Effect of IV on DV (c' path) 
             Coeff        se         t         p 
CTPSocGr     .0625     .0487    1.2828     .2046 
 
Partial Effect of Control Variables on DV 
             Coeff        se         t         p 
Gender      2.1856    2.9764     .7343     .4657 
CTPBeauT  -66.8887   45.8463   -1.4590     .1499 
MSSepPan     .4037     .4939     .8175     .4169 
Age        -1.1445    1.6229    -.7053     .4834 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .3289     .2493    4.1311    7.0000   59.0000     .0009 
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***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL        .0591     .0561    -.0029     .0244 
PegsTotT     .0589     .0562    -.0028     .0239 
SomT         .0001     .0000    -.0002     .0064 
C1           .0588     .0562    -.0026     .0249 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL        .0203     .1188 
PegsTotT     .0216     .1178 
SomT        -.0130     .0151 
C1           .0193     .1178 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL        .0128     .1068 
PegsTotT     .0139     .1071 
SomT        -.0139     .0138 
C1           .0102     .1078 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  SomT 
 
NORMAL THEORY TESTS NOT AVAILABLE IN MODELS WITH COVARIATES 
 
------ END MATRIX ----- 
 
INDIRECT Y =MANDNDI/X = SomT/M = PegsTotTran MSSepPanTran 
CTPSocGroTran Gender CTPBeauTran Age/C = 4 /CONTRAST = 1/ CONF= 95/ 
PERCENT =1 /NORMAL = 1/BOOT = 5000. 
 
 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   MANDNDI 
IV =   SomT 
MEDS = PegsTotT 
       MSSepPan 
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Statistical Controls: 
CONTROL= CTPSocGr 
         Gender 
         CTPBeauT 
         Age 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT   -2.3772    1.1853   -2.0057     .0493 
MSSepPan     .1894     .0396    4.7797     .0000 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .0523     .0165    3.1660     .0024 
MSSepPan     .4037     .4939     .8175     .4169 
 
Total Effect of IV on DV (c path) 
         Coeff        se         t         p 
SomT    -.0352     .1634    -.2155     .8301 
 
Direct Effect of IV on DV (c' path) 
         Coeff        se         t         p 
SomT     .0126     .1835     .0686     .9456 
 
Partial Effect of Control Variables on DV 
             Coeff        se         t         p 
CTPSocGr     .0625     .0487    1.2828     .2046 
Gender      2.1856    2.9764     .7343     .4657 
CTPBeauT  -66.8887   45.8463   -1.4590     .1499 
Age        -1.1445    1.6229    -.7053     .4834 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .3289     .2493    4.1311    7.0000   59.0000     .0009 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL       -.0478    -.0422     .0056     .1147 
PegsTotT    -.1243    -.1192     .0051     .0594 
MSSepPan     .0765     .0770     .0005     .0909 
C1          -.2008    -.1962     .0045     .1022 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL       -.2707     .1877 
PegsTotT    -.2650    -.0269 
MSSepPan    -.0898     .2801 
C1          -.4261    -.0167 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL       -.2629     .1944 
PegsTotT    -.2462    -.0143 
MSSepPan    -.1013     .2679 
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C1          -.4056     .0052 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  MSSepPan 
 
NORMAL THEORY TESTS NOT AVAILABLE IN MODELS WITH COVARIATES 
 
------ END MATRIX ----- 
 
 
 
INDIRECT Y =MANDNDI/X = CTPSocGroTran/M = PegsTotTran SomT/CONTRAST = 
1/ CONF= 95/ PERCENT =1 /NORMAL = 1/BOOT = 5000. 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
DV =   MANDNDI 
IV =   CTPSocGr 
MEDS = PegsTotT 
       SomT 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
PegsTotT    1.2649     .3037    4.1651     .0001 
SomT         .0068     .0329     .2064     .8371 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
PegsTotT     .0590     .0160    3.6866     .0005 
SomT         .1633     .1476    1.1062     .2728 
 
Total Effect of IV on DV (c path) 
             Coeff        se         t         p 
CTPSocGr     .1301     .0418    3.1148     .0027 
 
Direct Effect of IV on DV (c' path) 
             Coeff        se         t         p 
CTPSocGr     .0544     .0435    1.2493     .2162 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .2858     .2518    8.4040    3.0000   63.0000     .0001 
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****************************************************************** 
 
           NORMAL THEORY TESTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
            Effect        se         Z         p 
TOTAL        .0757     .0266    2.8470     .0044 
PegsTotT     .0746     .0266    2.8060     .0050 
SomT         .0011     .0054     .2045     .8379 
C1           .0735     .0277    2.6573     .0079 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL        .0757     .0751    -.0006     .0225 
PegsTotT     .0746     .0742    -.0004     .0226 
SomT         .0011     .0008    -.0003     .0067 
C1           .0735     .0734    -.0001     .0247 
 
Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL        .0381     .1287 
PegsTotT     .0376     .1283 
SomT        -.0088     .0207 
C1           .0308     .1282 
 
Percentile Confidence Intervals 
             Lower     Upper 
TOTAL        .0350     .1229 
PegsTotT     .0345     .1230 
SomT        -.0129     .0156 
C1           .0282     .1257 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        PegsTotT  SomT 
 
------ END MATRIX ----- 
 
 
INDIRECT Y =CTPSocGroTran/X = SomT/M = MANDNDI MSSepPanTran/CONTRAST 
= 1/NORMAL = 1/BOOT = 5000. 
 
Run MATRIX procedure: 
 
Dependent, Independent, and Proposed Mediator Variables: 
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DV =   CTPSocGr 
IV =   SomT 
MEDS = MANDNDI 
       MSSepPan 
 
Sample size 
         67 
 
IV to Mediators (a paths) 
             Coeff        se         t         p 
MANDNDI      .0712     .1685     .4224     .6741 
MSSepPan     .1894     .0395    4.7985     .0000 
 
Direct Effects of Mediators on DV (b paths) 
             Coeff        se         t         p 
MANDNDI     1.0071     .3062    3.2886     .0016 
MSSepPan   -3.7826    1.3073   -2.8934     .0052 
 
Total Effect of IV on DV (c path) 
         Coeff        se         t         p 
SomT     .0964     .4671     .2064     .8371 
 
Direct Effect of IV on DV (c' path) 
         Coeff        se         t         p 
SomT     .7411     .4844    1.5298     .1311 
 
Model Summary for DV Model 
      R-sq  Adj R-sq         F       df1       df2         p 
     .2320     .1954    6.3431    3.0000   63.0000     .0008 
 
****************************************************************** 
 
           NORMAL THEORY TESTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
            Effect        se         Z         p 
TOTAL       -.6447     .3295   -1.9563     .0504 
MANDNDI      .0717     .1697     .4223     .6728 
MSSepPan    -.7163     .2836   -2.5254     .0116 
C1           .7880     .3316    2.3765     .0175 
 
Text: indirect.sav 
PASW Statistics cannot access a file with the given file 
specification.  The 
file specification is either syntactically invalid, specifies an 
invalid 
drive, specifies a protected directory, specifies a protected file, 
or 
specifies a non-sharable file. 
Execution of this command stops. 
 
***************************************************************** 
 
           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS 
 
Indirect Effects of IV on DV through Proposed Mediators (ab paths) 
              Data      Boot      Bias        SE 
TOTAL       -.6447    -.6078     .0368     .3348 
MANDNDI      .0717     .0896     .0179     .1922 
MSSepPan    -.7163    -.6974     .0189     .2713 
C1           .7880     .7870    -.0010     .3300 
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Bias Corrected and Accelerated Confidence Intervals 
             Lower     Upper 
TOTAL      -1.3527    -.0356 
MANDNDI     -.2932     .4605 
MSSepPan   -1.3533    -.2646 
C1           .1937    1.5124 
 
***************************************************************** 
 
Level of Confidence for Confidence Intervals: 
  95 
 
Number of Bootstrap Resamples: 
  5000 
 
***************************************************************** 
 
  INDIRECT EFFECT CONTRAST DEFINITIONS: Ind_Eff1 MINUS Ind_Eff2 
 
 
  Contrast  IndEff_1  IndEff_2 
  C1        MANDNDI   MSSepPan 
 
------ END MATRIX ----- 
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APPENDIX B: FULL STATISTICAL  ANALYSIS STUDY 2 
 
GLM TranVal1 TranVal2 TranAro1 TranAro2 TranCon1 TranCon2 BY 
MotorAbility3   /WSFACTOR=Time 2 Polynomial   /MEASURE=HedonicValence 
Arousal Control   /METHOD=SSTYPE(3)  /EMMEANS=TABLES(MotorAbility3)   
/EMMEANS=TABLES(Time)  /EMMEANS=TABLES(MotorAbility3*Time)   
/PRINT=DESCRIPTIVE ETASQ HOMOGENEITY   /CRITERIA=ALPHA(.05)   
/WSDESIGN=Time  /DESIGN=MotorAbility3. 
 
Within-Subjects Factors 
Measure Time 
Dependent 
Variable 
1 Tranval1 HedonicValence 
2 Tranval2 
1 Tranaro1 Arousal 
2 Tranaro2 
1 Trancon1 Control 
2 Trancon2 
 
 
Between-Subjects Factors 
  Value Label N 
1 borderline motor 
ability 
14 
2 average motor 
ability 
48 
3 high 
average/superior 
motor ability 
16 
Motor Ability of Primary-School-
Aged Children 
4 poor motor ability 14 
 
 
Descriptive Statistics 
 Motor Ability of Primary-School-
Aged Children Mean Std. Deviation N 
borderline motor ability 3.1833 1.01086 14 Tranval1 
average motor ability 3.5686 .88701 48 
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high average/superior motor 
ability 
3.1314 1.05932 16 
poor motor ability 3.2285 .87294 14 
 
Total 3.3822 .94089 92 
borderline motor ability 2.7431 1.07906 14 
average motor ability 3.3086 .61887 48 
high average/superior motor 
ability 
3.4862 .56791 16 
poor motor ability 3.1633 .92006 14 
Tranval2 
Total 3.2313 .76825 92 
borderline motor ability 4.6017 1.03644 14 
average motor ability 4.8518 1.15999 48 
high average/superior motor 
ability 
4.5022 .82138 16 
poor motor ability 3.1846 1.04635 14 
Tranaro1 
Total 4.4993 1.20379 92 
borderline motor ability 3.7603 1.39598 14 
average motor ability 4.4413 1.19580 48 
high average/superior motor 
ability 
4.1361 1.16825 16 
poor motor ability 3.7829 1.62177 14 
Tranaro2 
Total 4.1844 1.30588 92 
borderline motor ability 3.0308 1.00023 14 
average motor ability 2.9099 .87255 48 
high average/superior motor 
ability 
3.0152 .89714 16 
poor motor ability 2.9275 .74921 14 
Trancon1 
Total 2.9493 .86700 92 
borderline motor ability 3.6169 1.24068 14 
average motor ability 3.8543 .94710 48 
high average/superior motor 
ability 
3.7041 .65861 16 
poor motor ability 3.7219 .78365 14 
Trancon2 
Total 3.7719 .92243 92 
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Box's Test of Equality of 
Covariance Matricesa 
Box's M 86.178 
F 1.131 
df1 63 
df2 6248.263 
Sig. .223 
Tests the null hypothesis 
that the observed 
covariance matrices of the 
dependent variables are 
equal across groups. 
a. Design: Intercept + 
MotorAbility3  
 Within Subjects Design: 
Time 
 
 
Multivariate Testsc 
Effect Value F Hypothesis df Error df Sig. 
Partial Eta 
Squared 
Pillai's Trace .966 813.293a 3.000 86.000 .000 .966 
Wilks' Lambda .034 813.293a 3.000 86.000 .000 .966 
Hotelling's Trace 28.371 813.293a 3.000 86.000 .000 .966 
Intercept 
Roy's Largest Root 28.371 813.293a 3.000 86.000 .000 .966 
Pillai's Trace .197 2.064 9.000 264.000 .033 .066 
Wilks' Lambda .809 2.117 9.000 209.452 .029 .068 
Hotelling's Trace .228 2.148 9.000 254.000 .026 .071 
Between Subjects 
MotorAbility3 
Roy's Largest Root .187 5.490b 3.000 88.000 .002 .158 
Pillai's Trace .407 19.643a 3.000 86.000 .000 .407 
Wilks' Lambda .593 19.643a 3.000 86.000 .000 .407 
Hotelling's Trace .685 19.643a 3.000 86.000 .000 .407 
Time 
Roy's Largest Root .685 19.643a 3.000 86.000 .000 .407 
Pillai's Trace .223 2.354 9.000 264.000 .014 .074 
Within Subjects 
Time * MotorAbility3 
Wilks' Lambda .791 2.355 9.000 209.452 .015 .075 
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Hotelling's Trace .247 2.325 9.000 254.000 .016 .076   
Roy's Largest Root .128 3.764b 3.000 88.000 .014 .114 
a. Exact statistic 
b. The statistic is an upper bound on F that yields a lower bound on the significance level. 
c. Design: Intercept + MotorAbility3  
 Within Subjects Design: Time 
 
 
Mauchly's Test of Sphericityb 
Epsilona Within 
Subjects 
Effect Measure Mauchly's W 
Approx. Chi-
Square df Sig. 
Greenhouse-
Geisser Huynh-Feldt Lower-bound 
HedonicValence 1.000 .000 0 . 1.000 1.000 1.000 
Arousal 1.000 .000 0 . 1.000 1.000 1.000 
Time 
Control 1.000 .000 0 . 1.000 1.000 1.000 
Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix. 
a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects 
Effects table. 
b. Design: Intercept + MotorAbility3  
 Within Subjects Design: Time 
 
 
Tests of Within-Subjects Effects 
 
 
Multivariatec,d 
Within Subjects Effect Value F Hypothesis df Error df Sig. 
Partial Eta 
Squared 
Pillai's Trace .407 19.643a 3.000 86.000 .000 .407 
Wilks' Lambda .593 19.643a 3.000 86.000 .000 .407 
Hotelling's Trace .685 19.643a 3.000 86.000 .000 .407 
Time 
Roy's Largest Root .685 19.643a 3.000 86.000 .000 .407 
Pillai's Trace .223 2.354 9.000 264.000 .014 .074 
Wilks' Lambda .791 2.355 9.000 209.452 .015 .075 
Hotelling's Trace .247 2.325 9.000 254.000 .016 .076 
Time * MotorAbility3 
Roy's Largest Root .128 3.764b 3.000 88.000 .014 .114 
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a. Exact statistic 
b. The statistic is an upper bound on F that yields a lower bound on the significance level. 
c. Design: Intercept + MotorAbility3  
 Within Subjects Design: Time 
d. Tests are based on averaged variables. 
 
 
Univariate Tests 
Source Measure 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Sphericity Assumed .373 1 .373 1.067 .304 .012 
Greenhouse-Geisser .373 1.000 .373 1.067 .304 .012 
Huynh-Feldt .373 1.000 .373 1.067 .304 .012 
HedonicValence 
Lower-bound .373 1.000 .373 1.067 .304 .012 
Sphericity Assumed 2.299 1 2.299 2.609 .110 .029 
Greenhouse-Geisser 2.299 1.000 2.299 2.609 .110 .029 
Huynh-Feldt 2.299 1.000 2.299 2.609 .110 .029 
Arousal 
Lower-bound 2.299 1.000 2.299 2.609 .110 .029 
Sphericity Assumed 20.080 1 20.080 45.606 .000 .341 
Greenhouse-Geisser 20.080 1.000 20.080 45.606 .000 .341 
Huynh-Feldt 20.080 1.000 20.080 45.606 .000 .341 
Time 
Control 
Lower-bound 20.080 1.000 20.080 45.606 .000 .341 
Sphericity Assumed 2.969 3 .990 2.835 .043 .088 
Greenhouse-Geisser 2.969 3.000 .990 2.835 .043 .088 
Huynh-Feldt 2.969 3.000 .990 2.835 .043 .088 
HedonicValence 
Lower-bound 2.969 3.000 .990 2.835 .043 .088 
Sphericity Assumed 8.018 3 2.673 3.033 .033 .094 
Greenhouse-Geisser 8.018 3.000 2.673 3.033 .033 .094 
Huynh-Feldt 8.018 3.000 2.673 3.033 .033 .094 
Arousal 
Lower-bound 8.018 3.000 2.673 3.033 .033 .094 
Sphericity Assumed .897 3 .299 .679 .567 .023 
Greenhouse-Geisser .897 3.000 .299 .679 .567 .023 
Huynh-Feldt .897 3.000 .299 .679 .567 .023 
Time * MotorAbility3 
Control 
Lower-bound .897 3.000 .299 .679 .567 .023 
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Sphericity Assumed 30.715 88 .349    
Greenhouse-Geisser 30.715 88.000 .349    
Huynh-Feldt 30.715 88.000 .349    
HedonicValence 
Lower-bound 30.715 88.000 .349    
Sphericity Assumed 77.542 88 .881    
Greenhouse-Geisser 77.542 88.000 .881    
Huynh-Feldt 77.542 88.000 .881    
Arousal 
Lower-bound 77.542 88.000 .881    
Sphericity Assumed 38.745 88 .440    
Greenhouse-Geisser 38.745 88.000 .440    
Huynh-Feldt 38.745 88.000 .440    
Error(Time) 
Control 
Lower-bound 38.745 88.000 .440    
 
 
Tests of Within-Subjects Contrasts 
Source Measure Time 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
HedonicValence Linear .373 1 .373 1.067 .304 .012 
Arousal Linear 2.299 1 2.299 2.609 .110 .029 
Time 
Control Linear 20.080 1 20.080 45.606 .000 .341 
HedonicValence Linear 2.969 3 .990 2.835 .043 .088 
Arousal Linear 8.018 3 2.673 3.033 .033 .094 
Time * MotorAbility3 
Control Linear .897 3 .299 .679 .567 .023 
HedonicValence Linear 30.715 88 .349    
Arousal Linear 77.542 88 .881    
Error(Time) 
Control Linear 38.745 88 .440    
 
 
Levene's Test of Equality of Error Variancesa 
 F df1 df2 Sig. 
Tranval1 .425 3 88 .736 
Tranval2 5.235 3 88 .002 
Tranaro1 .968 3 88 .411 
Tranaro2 1.049 3 88 .375 
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Trancon1 .665 3 88 .576 
Trancon2 2.011 3 88 .118 
Tests the null hypothesis that the error variance of the dependent 
variable is equal across groups. 
a. Design: Intercept + MotorAbility3  
 Within Subjects Design: Time 
 
 
Tests of Between-Subjects Effects 
Transformed Variable:Average 
Source Measure 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
HedonicValence 1472.895 1 1472.895 1360.546 .000 .939 
Arousal 2445.480 1 2445.480 1256.858 .000 .935 
Intercept 
Control 1585.372 1 1585.372 1315.243 .000 .937 
HedonicValence 5.318 3 1.773 1.637 .186 .053 
Arousal 30.271 3 10.090 5.186 .002 .150 
MotorAbility3 
Control .118 3 .039 .033 .992 .001 
HedonicValence 95.267 88 1.083    
Arousal 171.222 88 1.946    
Error 
Control 106.074 88 1.205    
 
 
 
 MANOVA     TranAro1 TranAro2  BY MotorAbility3(1, 4)   /CONTRAST 
(MotorAbility3) = SPECIAL ( 1 1 1 1, -1 1 0 0, 0 -1 1 0, 0 0 -1 1) 
/PRINT SIG (EFSIZE) /DESIGN = MotorAbility3 (1), MotorAbility3 
(2),MotorAbility3 (3). 
 
 
The default error term in MANOVA has been changed from WITHIN CELLS 
to 
WITHIN+RESIDUAL.  Note that these are the same for all full factorial 
designs. 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e * * * * * * * * * * * * * * * * * 
 
 
        92 cases accepted. 
         0 cases rejected because of out-of-range factor values. 
         1 case rejected because of missing data. 
         4 non-empty cells. 
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         1 design will be processed. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(3) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .11620          5.71922             2.00            
87.00             .005 
 Hotellings             .13148          5.71922             2.00            
87.00             .005 
 Wilks                  .88380          5.71922             2.00            
87.00             .005 
 Roys                   .11620 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .11620 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(3) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Tranaro1           12.96200        101.56019         12.96200          
1.15409         11.23133             .001           .11318 
 Tranaro2             .93179        147.20462           .93179          
1.67278           .55703             .457           .00629 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(2) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .01616           .71439             2.00            
87.00             .492 
 Hotellings             .01642           .71439             2.00            
87.00             .492 
 Wilks                  .98384           .71439             2.00            
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87.00             .492 
 Roys                   .01616 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .01616 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(2) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Tranaro1            1.46703        101.56019          1.46703          
1.15409          1.27116             .263           .01424 
 Tranaro2            1.11733        147.20462          1.11733          
1.67278           .66795             .416           .00753 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(1) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .03315          1.49124             2.00            
87.00             .231 
 Hotellings             .03428          1.49124             2.00            
87.00             .231 
 Wilks                  .96685          1.49124             2.00            
87.00             .231 
 Roys                   .03315 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .03315 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(1) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
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 Tranaro1             .67802        101.56019           .67802          
1.15409           .58750             .445           .00663 
 Tranaro2            5.02579        147.20462          5.02579          
1.67278          3.00446             .087           .03301 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Tranaro1 
 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2        .2501115787           .32631           .76648           
.44544          -.39836           .89859 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3       -.3496465250           .31012         -1.12746           
.26261          -.96594           .26665 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4      -1.3175667926           .39315         -3.35132           
.00119         -2.09887          -.53627 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Tranaro2 
 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2        .6809473983           .39285          1.73334           
.08654          -.09977          1.46166 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3       -.3051402190           .37336          -.81728           
.41598         -1.04712           .43684 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
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        4       -.3532602078           .47332          -.74634           
.45745         -1.29389           .58737 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 
 MANOVA     TranCon1 TranCon2  BY MotorAbility3(1, 4)  /CONTRAST 
(MotorAbility3) = SPECIAL ( 1 1 1 1, -1 1 0 0, 0 -1 1 0, 0 0 -1 1) 
/PRINT SIG (EFSIZE) /DESIGN = MotorAbility3 (1), MotorAbility3 
(2),MotorAbility3 (3). 
 
 
The default error term in MANOVA has been changed from WITHIN CELLS 
to 
WITHIN+RESIDUAL.  Note that these are the same for all full factorial 
designs. 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e * * * * * * * * * * * * * * * * * 
 
 
        92 cases accepted. 
         0 cases rejected because of out-of-range factor values. 
         1 case rejected because of missing data. 
         4 non-empty cells. 
 
         1 design will be processed. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(3) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .00131           .05690             2.00            
87.00             .945 
 Hotellings             .00131           .05690             2.00            
87.00             .945 
 Wilks                  .99869           .05690             2.00            
87.00             .945 
 Roys                   .00131 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .00131 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
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 EFFECT .. MOTORABILITY3(3) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Trancon1             .05748         68.15932           .05748           
.77454           .07421             .786           .00084 
 Trancon2             .00236         76.65924           .00236           
.87113           .00271             .959           .00003 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(2) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .01003           .44066             2.00            
87.00             .645 
 Hotellings             .01013           .44066             2.00            
87.00             .645 
 Wilks                  .98997           .44066             2.00            
87.00             .645 
 Roys                   .01003 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .01003 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(2) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Trancon1             .13316         68.15932           .13316           
.77454           .17192             .679           .00195 
 Trancon2             .27079         76.65924           .27079           
.87113           .31085             .579           .00352 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(1) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
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 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .01794           .79473             2.00            
87.00             .455 
 Hotellings             .01827           .79473             2.00            
87.00             .455 
 Wilks                  .98206           .79473             2.00            
87.00             .455 
 Roys                   .01794 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .01794 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(1) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Trancon1             .15844         68.15932           .15844           
.77454           .20456             .652           .00232 
 Trancon2             .61118         76.65924           .61118           
.87113           .70160             .405           .00791 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Trancon1 
 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2       -.1209040644           .26732          -.45228           
.65218          -.65215           .41034 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3        .1053411419           .25406           .41464           
.67942          -.39954           .61023 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4       -.0877390167           .32208          -.27242           
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.78594          -.72780           .55232 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Trancon2 
 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2        .2374634601           .28350           .83762           
.40452          -.32593           .80086 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3       -.1502201448           .26943          -.55754           
.57857          -.68566           .38522 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4        .0177865572           .34157           .05207           
.95859          -.66101           .69658 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 MANOVA    TranVal1 TranVal2  BY MotorAbility3(1, 4)  /CONTRAST 
(MotorAbility3) = SPECIAL ( 1 1 1 1, -1 0 1 0, -1 0 0 1, 0 -1 0 1) 
/PRINT SIG (EFSIZE) /DESIGN = MotorAbility3 (1), MotorAbility3 
(2),MotorAbility3 (3). 
 
 
The default error term in MANOVA has been changed from WITHIN CELLS 
to 
WITHIN+RESIDUAL.  Note that these are the same for all full factorial 
designs. 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e * * * * * * * * * * * * * * * * * 
 
 
        92 cases accepted. 
         0 cases rejected because of out-of-range factor values. 
         1 case rejected because of missing data. 
         4 non-empty cells. 
 
         1 design will be processed. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
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c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(3) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .01602           .70842             2.00            
87.00             .495 
 Hotellings             .01629           .70842             2.00            
87.00             .495 
 Wilks                  .98398           .70842             2.00            
87.00             .495 
 Roys                   .01602 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .01602 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(3) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Tranval1            1.25385         77.00206          1.25385           
.87502          1.43293             .235           .01602 
 Tranval2             .22877         48.98011           .22877           
.55659           .41102             .523           .00465 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(2) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .03100          1.39156             2.00            
87.00             .254 
 Hotellings             .03199          1.39156             2.00            
87.00             .254 
 Wilks                  .96900          1.39156             2.00            
87.00             .254 
 Roys                   .03100 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
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 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .03100 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(2) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Tranval1             .01427         77.00206           .01427           
.87502           .01631             .899           .00019 
 Tranval2            1.23637         48.98011          1.23637           
.55659          2.22132             .140           .02462 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(1) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .10991          5.37153             2.00            
87.00             .006 
 Hotellings             .12348          5.37153             2.00            
87.00             .006 
 Wilks                  .89009          5.37153             2.00            
87.00             .006 
 Roys                   .10991 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .10991 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(1) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Tranval1             .02014         77.00206           .02014           
.87502           .02301             .880           .00026 
 Tranval2            4.12333         48.98011          4.12333           
.55659          7.40818             .008           .07765 
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 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Tranval1 
 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2       -.0519299487           .34233          -.15170           
.87977          -.73224           .62838 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3        .0451523953           .35356           .12771           
.89867          -.65747           .74777 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4       -.3401212411           .28413         -1.19705           
.23450          -.90478           .22453 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Tranval2 
 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2        .7431233185           .27303          2.72180           
.00783           .20054          1.28571 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3        .4202669023           .28198          1.49041           
.13969          -.14011           .98064 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4       -.1452823707           .22661          -.64111           
.52312          -.59562           .30506 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
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 MANOVA     TranAro1 TranAro2  BY MotorAbility3(1, 4)  /CONTRAST 
(MotorAbility3) = SPECIAL ( 1 1 1 1, -1 0 1 0, -1 0 0 1, 0 -1 0 1) 
/PRINT SIG (EFSIZE) /DESIGN = MotorAbility3 (1), MotorAbility3 
(2),MotorAbility3 (3). 
 
 
The default error term in MANOVA has been changed from WITHIN CELLS 
to 
WITHIN+RESIDUAL.  Note that these are the same for all full factorial 
designs. 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e * * * * * * * * * * * * * * * * * 
 
 
        92 cases accepted. 
         0 cases rejected because of out-of-range factor values. 
         1 case rejected because of missing data. 
         4 non-empty cells. 
 
         1 design will be processed. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(3) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .22941         12.94990             2.00            
87.00             .000 
 Hotellings             .29770         12.94990             2.00            
87.00             .000 
 Wilks                  .77059         12.94990             2.00            
87.00             .000 
 Roys                   .22941 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .22941 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(3) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
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 Tranaro1           30.12728        101.56019         30.12728          
1.15409         26.10472             .000           .22878 
 Tranaro2            4.69848        147.20462          4.69848          
1.67278          2.80879             .097           .03093 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(2) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .14081          7.12922             2.00            
87.00             .001 
 Hotellings             .16389          7.12922             2.00            
87.00             .001 
 Wilks                  .85919          7.12922             2.00            
87.00             .001 
 Roys                   .14081 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .14081 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(2) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Tranaro1           14.05724        101.56019         14.05724          
1.15409         12.18034             .001           .12158 
 Tranaro2             .00356        147.20462           .00356          
1.67278           .00213             .963           .00002 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(1) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .01117           .49157             2.00            
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87.00             .613 
 Hotellings             .01130           .49157             2.00            
87.00             .613 
 Wilks                  .98883           .49157             2.00            
87.00             .613 
 Roys                   .01117 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .01117 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(1) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Tranaro1             .07397        101.56019           .07397          
1.15409           .06410             .801           .00073 
 Tranaro2            1.05453        147.20462          1.05453          
1.67278           .63040             .429           .00711 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Tranaro1 
 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2       -.0995349463           .39315          -.25317           
.80072          -.88084           .68177 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3      -1.4171017389           .40604         -3.49003           
.00076         -2.22403          -.61018 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4      -1.6672133176           .32631         -5.10928           
.00000         -2.31569         -1.01874 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Tranaro2 
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 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2        .3758071792           .47332           .79398           
.42934          -.56482          1.31643 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3        .0225469714           .48884           .04612           
.96332          -.94893           .99402 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4       -.6584004269           .39285         -1.67594           
.09730         -1.43911           .12231 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 
MANOVA     TranCon1 TranCon2  BY MotorAbility3(1, 4)   /CONTRAST 
(MotorAbility3) = SPECIAL ( 1 1 1 1, -1 0 1 0, -1 0 0 1, 0 -1 0 1) 
/PRINT SIG (EFSIZE) /DESIGN = MotorAbility3 (1), MotorAbility3 
(2),MotorAbility3 (3). 
 
 
The default error term in MANOVA has been changed from WITHIN CELLS 
to 
WITHIN+RESIDUAL.  Note that these are the same for all full factorial 
designs. 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e * * * * * * * * * * * * * * * * * 
 
 
        92 cases accepted. 
         0 cases rejected because of out-of-range factor values. 
         1 case rejected because of missing data. 
         4 non-empty cells. 
 
         1 design will be processed. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(3) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
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 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .00363           .15857             2.00            
87.00             .854 
 Hotellings             .00365           .15857             2.00            
87.00             .854 
 Wilks                  .99637           .15857             2.00            
87.00             .854 
 Roys                   .00363 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .00363 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(3) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Trancon1             .00336         68.15932           .00336           
.77454           .00434             .948           .00005 
 Trancon2             .19010         76.65924           .19010           
.87113           .21822             .642           .00247 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(2) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .00392           .17119             2.00            
87.00             .843 
 Hotellings             .00394           .17119             2.00            
87.00             .843 
 Wilks                  .99608           .17119             2.00            
87.00             .843 
 Roys                   .00392 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
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  (All)                 .00392 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(2) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Trancon1             .07470         68.15932           .07470           
.77454           .09644             .757           .00109 
 Trancon2             .07722         76.65924           .07722           
.87113           .08864             .767           .00101 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 
* * * * * * * * * * * * * * * * * A n a l y s i s   o f   V a r i a n 
c e -- Design   1 * * * * * * * * * * * * * * * * * 
 
 EFFECT .. MOTORABILITY3(1) 
 Multivariate Tests of Significance (S = 1, M = 0, N = 42 1/2) 
 
 Test Name             Value          Exact F       Hypoth. DF         
Error DF        Sig. of F 
 
 Pillais                .00115           .04991             2.00            
87.00             .951 
 Hotellings             .00115           .04991             2.00            
87.00             .951 
 Wilks                  .99885           .04991             2.00            
87.00             .951 
 Roys                   .00115 
 Note.. F statistics are exact. 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Multivariate Effect Size 
 
 TEST NAME       Effect Size 
 
  (All)                 .00115 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 EFFECT .. MOTORABILITY3(1) (Cont.) 
 Univariate F-tests with (1,88) D. F. 
 
 Variable         Hypoth. SS         Error SS       Hypoth. MS         
Error MS                F        Sig. of F       ETA Square 
 
 Trancon1             .00181         68.15932           .00181           
.77454           .00233             .962           .00003 
 Trancon2             .05683         76.65924           .05683           
.87113           .06524             .799           .00074 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Trancon1 
 --- Individual univariate .9500 confidence intervals 
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 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2       -.0155629226           .32208          -.04832           
.96157          -.65562           .62449 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3       -.1033019393           .33264          -.31055           
.75687          -.76435           .55775 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4        .0176021252           .26732           .06585           
.94765          -.51364           .54885 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 
 Estimates for Trancon2 
 --- Individual univariate .9500 confidence intervals 
 
 MOTORABILITY3(1) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        2        .0872433153           .34157           .25542           
.79899          -.59155           .76604 
 
 MOTORABILITY3(2) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        3        .1050298726           .35277           .29773           
.76661          -.59603           .80609 
 
 MOTORABILITY3(3) 
 
  Parameter           Coeff.        Std. Err.          t-Value           
Sig. t       Lower -95%        CL- Upper 
 
        4       -.1324335876           .28350          -.46714           
.64156          -.69583           .43096 
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APPENDIX C: DESCRITION AND CLASSIFICATION OF TASKS FOR 
STUDY 3 
Task Regulatory 
conditions 
Skill Type Rule 
constraints 
Body orientation Object 
manipulation 
Metabolic demand 
Pegboard Stable Fine 
motor 
Continuous Pegboard 
unable to be 
moved; moving 
one peg at a 
time, move all 
pegs in 
shortest time 
possible; 4 
attempts in 2 
minutes. 
Seated/stable Yes Low aerobic (2 
min), < 4.5 METS 
Simultaneous 
drawing 
Stable Fine 
motor 
Continuous Draw crosses 
with preferred 
hand and 
dashes with 
non-preferred 
simultaneously; 
draw as many 
as possible in 2 
minutes. 
Seated/stable Yes Low aerobic (2 
min), < 4.5 METS 
Bead 
threading 
Stable Fine 
motor 
Continuous Non-preferred 
hand used to 
select and 
transport one 
bead at a time; 
beads 
threaded as 
fast as 
possible; 
maximum 
beads in 2 
minutes 
Seated/stable Yes Low aerobic (2 
min), < 4.5 METS 
Sergeant 
jump 
Stable Gross 
motor 
Discrete Jump started 
with counter-
squat; reach 
vertical & 
lateral reach 
with preferred 
hand to place a 
mark as high 
as possible on 
the wall; 4 
jumps in 2 
minutes. 
Standing/moving Yes Heavy anaerobic 
(< 10 sec), >9 
METS 
Rope jump Stable Gross 
motor 
Discrete Rope height 
scaled to be ¼ 
of lower leg 
length; 4 jumps 
in 2 minutes. 
Standing/moving Yes Moderate 
anaerobic (< 10 
sec), < 9.0 METS 
Stride jump Stable Gross 
motor 
Continuous Ipsilateral 
coupling of 
limbs; perform 
as many jumps 
as possible in 2 
minutes. 
Standing/moving No Heavy 
aerobic/anaerobic  
(2 min), > 9.0 
METS 
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APPENDIX D: POST MENTAL SIMULATION DEBRIEFING 
QUESTIONNAIRE 
Activity      Questions                            Participant #                                                         
1. Please tell me all you can about the activity: ___________________ 
___________________________________________________________________ 
___________________________________________________________________ 
2. How did your body feel when you were pretending to do the activity (If necessary 
e.g. hot): ___________________________________________________ 
___________________________________________________________________ 
3. If there were other people involved in the activity, please tell me all you can about 
how they were acting?  No  Yes  Description: __________________________ 
___________________________________________________________________ 
4. When was the last time you really did the activity (If necessary e.g. days, weeks, 
months, or years ago)? Days  Weeks  Months  Years  
5. Would you describe the activity as being very easy  easy  not easy or difficult  
difficult  very difficult  
6. Could you see yourself doing the activity? (If necessary, use “like watching a DVD” 
as an analogy) Yes  No  
7. Did the time seem to go very quickly  quickly  neither quickly or slowly  slowly 
 very slowly  
8. Would you say the activity you chose was no fun at all  a bit of fun  fun  a lot 
of fun  the most fun you’ve ever had  
9. Could you feel yourself doing the activity? Yes  No  
10. Would you describe the activity as being very exciting  exciting  neither exciting 
or unexciting  unexciting  very unexciting  
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APPENDIX E: DATA TRANSFORMATIONS FOR STUDY 3 
Logarithmic transformations of skewed variables used in the physical task 
performance. 
Variable Transformation 
Post Bead Threading Rest Mean HR 
 
Log e 
 Bead Threading Mean IBI 
 
Log 10 
Post Sergeant Jump Rest Mean HR 
 
Log 10 
 Simultaneous Drawing SCR Mean ½ Rec 
 
Log 10 
 Bead Threading SCR Mean Rise Time 
 
Log e 
 Bead Threading SCR Mean ½ Rec 
 
Log 10 
 Sergeant Jump SCR Mean Amplitude 
 
Log e 
 Post Sergeant Jump SR Mean ½ Rec 
 
Log 10 
 Rope Jump SCR Mean Rise Time 
 
Log e & Reflected 
 Post Rope Jump Rest SCR Mean Rise 
Time 
 
Log 10 
 Post Rope Jump Rest SCR Mean ½ Rec 
 
Log 10 
 Post Stride Jump Rest Mean Rise Time 
 
Log 10 
 Post Stride Jump SCR Mean ½ Rec 
 
Log 10 
 
Logarithmic transformations of skewed variables used in simulated physical activity. 
Variable Transformation 
Baseline SCR Mean Rise Time Log10 
 Simulation Mean IBI Log 10 
Simulation SCR Mean Rise Time Log e 
 Simulation SCR Mean ½ Rec Log 10 
 Questions SCR Mean ½ Rec Log 10 
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APPENDIX F: FULL STATISTICAL ANALYSIS FOR STUDY 3 
 
Group Statistics 
 Ability 
N Mean Std. Deviation 
Std. Error 
Mean 
under-developed motor 
ability 
5 91.44710 11.993870 5.363822 Baseline Mean Heart 
Rate 
well-developed motor 
ability 
4 85.57513 2.494868 1.247434 
under-developed motor 
ability 
5 691.48700 97.313093 43.519738 Baseline Mean Inter-
beat Interval 
well-developed motor 
ability 
4 730.19193 29.832106 14.916053 
under-developed motor 
ability 
5 94.96294 5.898345 2.637820 Simulation Mean Heart 
Rate 
well-developed motor 
ability 
4 85.57404 6.637810 3.318905 
under-developed motor 
ability 
5 2.8168 .03446 .01541 Transformed Simulation  
Mean Inter-beat Interval 
well-developed motor 
ability 
4 2.8579 .02927 .01463 
under-developed motor 
ability 
5 92.74660 9.191991 4.110783 Questions Mean Heart 
Rate 
well-developed motor 
ability 
4 85.58042 6.181454 3.090727 
under-developed motor 
ability 
5 669.54504 65.132704 29.128231 Questions Mean Inter-
beat Interval 
well-developed motor 
ability 
4 723.49686 59.123636 29.561818 
under-developed motor 
ability 
5 5.76740 2.263586 1.012306 Baseline 
Skinconductance 
Response Mean 
Amplitude Microsiemens 
well-developed motor 
ability 
4 2.81057 2.071320 1.035660 
under-developed motor 
ability 
5 -.0258 .11543 .05162 Transformed Baseline 
Skin conductance 
Response Mean Rise 
Time 
well-developed motor 
ability 
4 -.1050 .09302 .04651 
under-developed motor 
ability 
5 1.68024 1.220937 .546020 Baseline Mean Half 
Recovery Time 
well-developed motor 
ability 
4 .98953 .247221 .123610 
under-developed motor 
ability 
5 3.78635 3.298880 1.475304 Simulated Skin 
Conductance Response 
Mean Amplitude 
Microsiemens 
well-developed motor 
ability 
4 3.09161 2.698924 1.349462 
under-developed motor 
ability 
5 .28673 .604086 .270155 Transformed Simulation 
Skin Conductance 
Response Mean Rise 
Time 
well-developed motor 
ability 
4 .06359 .324065 .162032 
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under-developed motor 
ability 
5 .21491 .230331 .103007 Transformed Skin 
Conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 
4 .22399 .213656 .106828 
under-developed motor 
ability 
5 4.77191 4.742771 2.121032 Questions Skin 
Conductance Response 
Mean Amplitude 
Microsiemens 
well-developed motor 
ability 
4 4.16344 4.716569 2.358284 
under-developed motor 
ability 
5 1.58274 .772163 .345322 Questions Skin 
Conductance Response 
Mean Rise Time well-developed motor 
ability 
4 1.24638 .431191 .215595 
under-developed motor 
ability 
5 .23200 .233923 .104614 Transformed Questions 
skin conductance Mean 
Half Recovery Time well-developed motor 
ability 
4 .25140 .205268 .102634 
 
 
Independent Samples Test 
Levene's 
Test for 
Equality 
of 
Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
 
F Sig. t df 
Sig. 
(2-
tailed) 
Mean 
Difference 
Std. Error 
Difference Lower Upper 
Equal 
variances 
assumed 
2.313 .172 .950 7 .374 5.871975 6.179900 -8.741166 20.485116 Baseline Mean 
Heart Rate 
Equal 
variances 
not 
assumed 
  
1.066 4.427 .341 5.871975 5.506966 -8.853255 20.597205 
Equal 
variances 
assumed 
2.685 .145 -.758 7 .473 -
38.704925 
51.056197 -
159.433648 
82.023798 Baseline Mean 
Inter-beat 
Interval 
Equal 
variances 
not 
assumed 
  
-.841 4.905 .439 -
38.704925 
46.004959 -
157.658687 
80.248837 
Equal 
variances 
assumed 
.004 .951 2.248 7 .059 9.388896 4.176542 -.487057 19.264850 Simulation Mean 
Heart Rate 
Equal 
variances 
not 
assumed 
  
2.215 6.147 .068 9.388896 4.239484 -.924732 19.702525 
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Equal 
variances 
assumed 
.080 .785 -
1.897 
7 .100 -.04114 .02169 -.09243 .01015 Transformed 
Simulation  
Mean Inter-beat 
Interval Equal 
variances 
not 
assumed 
  
-
1.936 
6.941 .094 -.04114 .02125 -.09148 .00920 
Equal 
variances 
assumed 
1.196 .310 1.329 7 .226 7.166182 5.394056 -5.588733 19.921097 Questions Mean 
Heart Rate 
Equal 
variances 
not 
assumed 
  
1.393 6.872 .207 7.166182 5.143067 -5.041160 19.373524 
Equal 
variances 
assumed 
.062 .810 -
1.284 
7 .240 -
53.951824 
42.012158 -
153.294793 
45.391144 Questions Mean 
Inter-beat 
Interval 
Equal 
variances 
not 
assumed 
  
-
1.300 
6.827 .236 -
53.951824 
41.501264 -
152.593594 
44.689945 
Equal 
variances 
assumed 
.095 .767 2.019 7 .083 2.956832 1.464576 -.506339 6.420002 Baseline 
Skinconductance 
Response Mean 
Amplitude 
Microsiemens 
Equal 
variances 
not 
assumed 
  
2.042 6.809 .082 2.956832 1.448225 -.487221 6.400884 
Equal 
variances 
assumed 
.406 .544 1.110 7 .304 .07920 .07138 -.08959 .24798 Transformed 
Baseline Skin 
conductance 
Response Mean 
Rise Time 
Equal 
variances 
not 
assumed 
  
1.140 6.989 .292 .07920 .06948 -.08516 .24355 
Equal 
variances 
assumed 
5.817 .047 1.099 7 .308 .690715 .628575 -.795629 2.177059 Baseline Mean 
Half Recovery 
Time 
Equal 
variances 
not 
assumed 
  
1.234 4.405 .279 .690715 .559836 -.808860 2.190290 
Equal 
variances 
assumed 
1.299 .292 .339 7 .745 .694745 2.050169 -4.153134 5.542624 Simulated Skin 
Conductance 
Response Mean 
Amplitude 
Microsiemens 
Equal 
variances 
not 
assumed 
  
.347 6.979 .738 .694745 1.999392 -4.035914 5.425404 
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Equal 
variances 
assumed 
2.567 .153 .661 7 .530 .223146 .337772 -.575557 1.021850 Transformed 
Simulation Skin 
Conductance 
Response Mean 
Rise Time 
Equal 
variances 
not 
assumed 
  
.708 6.307 .504 .223146 .315021 -.538673 .984965 
Equal 
variances 
assumed 
.161 .701 -.061 7 .953 -.009074 .149819 -.363340 .345192 Transformed 
Skin 
Conductance 
Response Mean 
Half Recovery 
Time 
Equal 
variances 
not 
assumed 
  
-.061 6.778 .953 -.009074 .148401 -.362333 .344185 
Equal 
variances 
assumed 
.000 .998 .192 7 .853 .608470 3.174027 -6.896910 8.113851 Questions Skin 
Conductance 
Response Mean 
Amplitude 
Microsiemens 
Equal 
variances 
not 
assumed 
  
.192 6.585 .854 .608470 3.171795 -6.988544 8.205485 
Equal 
variances 
assumed 
2.326 .171 .773 7 .465 .336365 .434942 -.692110 1.364840 Questions Skin 
Conductance 
Response Mean 
Rise Time Equal 
variances 
not 
assumed 
  
.826 6.425 .438 .336365 .407097 -.644025 1.316755 
Equal 
variances 
assumed 
.555 .480 -.130 7 .900 -.019400 .148986 -.371697 .332896 Transformed 
Questions skin 
conductance 
Mean Half 
Recovery Time 
Equal 
variances 
not 
assumed 
  
-.132 6.892 .898 -.019400 .146553 -.367044 .328244 
 
Group Statistics 
 
Ability N Mean Std. Deviation 
Std. Error 
Mean 
low/borderline motor 
ability 
6 90.45520 4.416810 1.803155 Baseline Mean Heart 
Rate  
high average/superior 
motor ability 
5 82.15188 7.060119 3.157381 
low/borderline motor 
ability 
6 682.05712 36.009483 14.700810 Baseline Mean Interbeat 
Interval  
high average/superior 
motor ability 
5 767.23250 50.289029 22.489937 
Pegboard Mean Heart 
Rate  
low/borderline motor 
ability 
6 84.23595 6.340899 2.588661 
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 high average/superior 
motor ability 
5 81.14034 5.564966 2.488729 
low/borderline motor 
ability 
6 93.10145 7.698434 3.142872 Post Pegboard Rest 
Mean Heart Rate 
high average/superior 
motor ability 
5 77.96440 5.708251 2.552807 
low/borderline motor 
ability 
6 732.65230 62.411520 25.479396 Pegboard Mean 
Interbeat Interval  
high average/superior 
motor ability 
5 763.05162 61.124949 27.335908 
low/borderline motor 
ability 
6 679.36868 45.675601 18.646986 Post Pegboard Rest 
Mean Interbeat Interval 
high average/superior 
motor ability 
5 790.70674 68.515902 30.641243 
low/borderline motor 
ability 
6 92.33868 6.026621 2.460358 Simultaneous Drawing 
Mean Heart Rate  
high average/superior 
motor ability 
5 82.77338 3.439852 1.538348 
low/borderline motor 
ability 
6 90.50516 3.822320 1.560456 Post Simultaneous 
Drawing Rest Mean 
Heart Rate high average/superior 
motor ability 
5 82.70348 4.531962 2.026755 
low/borderline motor 
ability 
6 667.60113 30.779786 12.565795 Simulatneous Drawing 
Mean Interbeat Interval  
high average/superior 
motor ability 
5 740.60532 32.378667 14.480180 
low/borderline motor 
ability 
6 682.35677 35.631360 14.546442 Post Simultaneous 
Drawing Rest Mean 
Interbeat Interval high average/superior 
motor ability 
5 742.84968 45.551532 20.371264 
low/borderline motor 
ability 
6 91.98380 3.089438 1.261258 Bead Threading Mean 
Heart Rate  
high average/superior 
motor ability 
5 89.66302 8.359229 3.738361 
low/borderline motor 
ability 
6 4.47926 .051457 .021007 Transformed Post Bead 
Threading Rest Mean 
Heart Rate high average/superior 
motor ability 
5 4.41971 .030721 .013739 
low/borderline motor 
ability 
6 2.82405 .014774 .006032 Transformed Bead 
Treading Mean 
Interbeat Interval high average/superior 
motor ability 
5 2.84513 .032300 .014445 
low/borderline motor 
ability 
6 693.58866 36.557039 14.924349 Post Bead Threading 
Rest Mean Interbeat 
Interval high average/superior 
motor ability 
5 751.30476 26.561682 11.878745 
low/borderline motor 
ability 
6 104.16653 6.952695 2.838426 Sergeant Jump Mean 
Heart Rate  
high average/superior 
motor ability 
5 94.89290 6.608361 2.955349 
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low/borderline motor 
ability 
6 1.97206 .060651 .024761 Transformed Post 
Sergeant Jump Rest 
Mean Heart Rate high average/superior 
motor ability 
5 1.92943 .040687 .018196 
low/borderline motor 
ability 
6 603.10423 33.128956 13.524840 Sergeant Jump Mean 
Interbeat Interval  
high average/superior 
motor ability 
5 668.86540 54.221363 24.248531 
low/borderline motor 
ability 
6 675.96333 79.203432 32.334666 Post Sergeant Jump 
Rest Mean Interbeat 
Inteval high average/superior 
motor ability 
5 746.22511 81.018573 36.232607 
low/borderline motor 
ability 
6 97.66305 5.730579 2.339499 Rope Jump Mean Heart 
Rate  
high average/superior 
motor ability 
5 93.83814 5.629827 2.517735 
low/borderline motor 
ability 
6 92.36664 6.593659 2.691850 Post Rope Jump Rest 
Mean Heart Rate 
high average/superior 
motor ability 
5 86.57211 11.325774 5.065040 
low/borderline motor 
ability 
6 640.99155 39.657519 16.190114 Rope Jump Mean 
Interbeat Interval  
high average/superior 
motor ability 
5 670.79176 32.601295 14.579742 
low/borderline motor 
ability 
6 667.96710 76.839582 31.369628 Post Rope Jump Rest 
Mean Interbeat Interval 
high average/superior 
motor ability 
5 746.78510 98.673525 44.128142 
low/borderline motor 
ability 
6 102.85208 8.411864 3.434129 Stride Jump Mean Heart 
Rate  
high average/superior 
motor ability 
5 98.94952 9.043042 4.044171 
low/borderline motor 
ability 
6 106.32462 16.273886 6.643786 Post Stride Jump Rest 
Mean Heart Rate 
high average/superior 
motor ability 
5 83.49586 10.672519 4.772896 
low/borderline motor 
ability 
6 621.09232 44.755809 18.271482 Stride Jump Mean 
Interbeat Interval  
high average/superior 
motor ability 
5 651.06446 64.296458 28.754250 
low/borderline motor 
ability 
6 635.53740 104.968595 42.853250 Post Stride Jump Rest 
Mean Interbeat Interval 
high average/superior 
motor ability 
5 791.85607 90.845373 40.627286 
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Independent Samples Test 
Levene's 
Test for 
Equality 
of 
Variances t-test for Equality of Means 
    
95% Confidence 
Interval of the 
Difference 
 
F Sig. t df 
Sig. 
(2-
tailed) 
Mean 
Difference 
Std. Error 
Difference Lower Upper 
Equal 
variances 
assumed 
2.353 .159 2.387 9 .041 8.303320 3.478050 .435425 16.171215 Baseline 
Mean Heart 
Rate  
Equal 
variances 
not 
assumed 
  
2.284 6.483 .059 8.303320 3.635990 -.435404 17.042044 
Equal 
variances 
assumed 
1.616 .235 -
3.275 
9 .010 -85.175383 26.005196 -
144.003224 
-
26.347543 
Baseline 
Mean 
Interbeat 
Interval  Equal 
variances 
not 
assumed 
  
-
3.170 
7.110 .015 -85.175383 26.868403 -
148.510308 
-
21.840458 
Equal 
variances 
assumed 
.101 .758 .851 9 .417 3.095610 3.638281 -5.134754 11.325974 Pegboard 
Mean Heart 
Rate  
Equal 
variances 
not 
assumed 
  
.862 8.953 .411 3.095610 3.590952 -5.034149 11.225369 
Equal 
variances 
assumed 
.040 .846 3.631 9 .005 15.137047 4.169255 5.705537 24.568556 Post 
Pegboard 
Rest Mean 
Heart Rate Equal 
variances 
not 
assumed 
  
3.738 8.920 .005 15.137047 4.049009 5.965076 24.309017 
Equal 
variances 
assumed 
.034 .859 -.812 9 .438 -30.399320 37.447805 -
115.112141 
54.313501 Pegboard 
Mean 
Interbeat 
Interval  Equal 
variances 
not 
assumed 
  
-.813 8.710 .438 -30.399320 37.369125 -
115.365087 
54.566447 
Post 
Pegboard 
Rest Mean 
Interbeat 
Interval 
Equal 
variances 
assumed 
2.024 .189 -
3.228 
9 .010 -
111.338062 
34.496334 -
189.374190 
-
33.301934 
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 Equal 
variances 
not 
assumed 
  
-
3.104 
6.769 .018 -
111.338062 
35.869149 -
196.746276 
-
25.929849 
Equal 
variances 
assumed 
.798 .395 3.132 9 .012 9.565303 3.053985 2.656710 16.473897 Simultaneous 
Drawing 
Mean Heart 
Rate  Equal 
variances 
not 
assumed 
  
3.296 8.122 .011 9.565303 2.901702 2.891414 16.239193 
Equal 
variances 
assumed 
.210 .657 3.103 9 .013 7.801681 2.514594 2.113275 13.490088 Post 
Simultaneous 
Drawing Rest 
Mean Heart 
Rate 
Equal 
variances 
not 
assumed 
  
3.050 7.921 .016 7.801681 2.557882 1.892957 13.710406 
Equal 
variances 
assumed 
.001 .980 -
3.827 
9 .004 -73.004187 19.074452 -
116.153595 
-
29.854778 
Simulatneous 
Drawing 
Mean 
Interbeat 
Interval  
Equal 
variances 
not 
assumed 
  
-
3.808 
8.456 .005 -73.004187 19.172241 -
116.803541 
-
29.204832 
Equal 
variances 
assumed 
.733 .414 -
2.476 
9 .035 -60.492912 24.428665 -
115.754391 
-5.231433 Post 
Simultaneous 
Drawing Rest 
Mean 
Interbeat 
Interval 
Equal 
variances 
not 
assumed 
  
-
2.417 
7.549 .044 -60.492912 25.031727 -
118.822040 
-2.163784 
Equal 
variances 
assumed 
8.516 .017 .636 9 .541 2.320780 3.651245 -5.938911 10.580471 Bead 
Threading 
Mean Heart 
Rate  Equal 
variances 
not 
assumed 
  
.588 4.912 .582 2.320780 3.945392 -7.876364 12.517924 
Equal 
variances 
assumed 
1.368 .272 2.262 9 .050 .059548 .026328 -.000011 .119107 Transformed 
Post Bead 
Threading 
Rest Mean 
Heart Rate 
Equal 
variances 
not 
assumed 
  
2.372 8.295 .044 .059548 .025101 .002021 .117075 
Transformed 
Bead 
Treading 
Mean 
Interbeat 
Interval 
Equal 
variances 
assumed 
1.527 .248 -
1.439 
9 .184 -.021080 .014645 -.054210 .012050 
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 Equal 
variances 
not 
assumed 
  
-
1.347 
5.385 .232 -.021080 .015654 -.060468 .018309 
Equal 
variances 
assumed 
.675 .433 -
2.933 
9 .017 -57.716099 19.677582 -
102.229882 
-
13.202316 
Post Bead 
Threading 
Rest Mean 
Interbeat 
Interval 
Equal 
variances 
not 
assumed 
  
-
3.026 
8.885 .015 -57.716099 19.074611 -
100.951433 
-
14.480765 
Equal 
variances 
assumed 
.013 .910 2.252 9 .051 9.273635 4.118701 -.043513 18.590783 Sergeant 
Jump Mean 
Heart Rate  
Equal 
variances 
not 
assumed 
  
2.263 8.796 .051 9.273635 4.097652 -.028819 18.576090 
Equal 
variances 
assumed 
.473 .509 1.335 9 .215 .042628 .031923 -.029588 .114844 Transformed 
Post 
Sergeant 
Jump Rest 
Mean Heart 
Rate 
Equal 
variances 
not 
assumed 
  
1.387 8.690 .200 .042628 .030727 -.027262 .112518 
Equal 
variances 
assumed 
2.303 .163 -
2.481 
9 .035 -65.761167 26.508007 -
125.726445 
-5.795888 Sergeant 
Jump Mean 
Interbeat 
Interval  Equal 
variances 
not 
assumed 
  
-
2.368 
6.382 .053 -65.761167 27.765312 -
132.727284 
1.204951 
Equal 
variances 
assumed 
.023 .883 -
1.450 
9 .181 -70.261781 48.451637 -
179.866999 
39.343437 Post 
Sergeant 
Jump Rest 
Mean 
Interbeat 
Inteval 
Equal 
variances 
not 
assumed 
  
-
1.447 
8.563 .184 -70.261781 48.562665 -
180.978234 
40.454672 
Equal 
variances 
assumed 
.011 .919 1.111 9 .295 3.824910 3.443057 -3.963825 11.613645 Rope Jump 
Mean Heart 
Rate  
Equal 
variances 
not 
assumed 
  
1.113 8.700 .296 3.824910 3.436895 -3.990882 11.640702 
Post Rope 
Jump Rest 
Mean Heart 
Rate 
Equal 
variances 
assumed 
.808 .392 1.062 9 .316 5.794531 5.455278 -6.546166 18.135229 
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 Equal 
variances 
not 
assumed 
  
1.010 6.184 .350 5.794531 5.735912 -8.140126 19.729188 
Equal 
variances 
assumed 
.152 .706 -
1.341 
9 .213 -29.800210 22.216501 -80.057427 20.457007 Rope Jump 
Mean 
Interbeat 
Interval  Equal 
variances 
not 
assumed 
  
-
1.368 
9.000 .205 -29.800210 21.787351 -79.086967 19.486547 
Equal 
variances 
assumed 
.179 .682 -
1.492 
9 .170 -78.817995 52.814915 -
198.293633 
40.657643 Post Rope 
Jump Rest 
Mean 
Interbeat 
Interval 
Equal 
variances 
not 
assumed 
  
-
1.456 
7.527 .186 -78.817995 54.141911 -
205.049710 
47.413720 
Equal 
variances 
assumed 
.032 .862 .741 9 .478 3.902563 5.266927 -8.012054 15.817181 Stride Jump 
Mean Heart 
Rate  
Equal 
variances 
not 
assumed 
  
.736 8.368 .482 3.902563 5.305522 -8.239036 16.044163 
Equal 
variances 
assumed 
.470 .510 2.681 9 .025 22.828756 8.515320 3.565764 42.091748 Post Stride 
Jump Rest 
Mean Heart 
Rate Equal 
variances 
not 
assumed 
  
2.791 8.622 .022 22.828756 8.180491 4.198813 41.458698 
Equal 
variances 
assumed 
1.087 .324 -.911 9 .386 -29.972143 32.889661 -
104.373726 
44.429440 Stride Jump 
Mean 
Interbeat 
Interval  Equal 
variances 
not 
assumed 
  
-.880 6.973 .408 -29.972143 34.068372 -
110.594544 
50.650258 
Equal 
variances 
assumed 
.078 .787 -
2.609 
9 .028 -
156.318671 
59.911636 -
291.848209 
-
20.789134 
Post Stride 
Jump Rest 
Mean 
Interbeat 
Interval 
Equal 
variances 
not 
assumed 
  
-
2.647 
8.970 .027 -
156.318671 
59.050634 -
289.969444 
-
22.667899 
 
 
Group Statistics 
 
Ability N Mean Std. Deviation 
Std. Error 
Mean 
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under-developed motor 
ability 6 31.62975 21.872825 8.929543 
Baseline Skin 
Conductance Response 
Mean Amplitude well-developed motor 
ability 5 37.13302 48.050548 21.488858 
under-developed motor 
ability 6 .97218 .220564 .090045 
Baseline Skin 
Conductance Response 
Mean Rise Time well-developed motor 
ability 5 1.29014 .581702 .260145 
under-developed motor 
ability 6 1.19122 .540049 .220474 
Baseline Skin 
Conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 
5 2.17544 1.833642 .820030 
under-developed motor 
ability 
6 
116.6296
5 
45.808304 18.701162 
Pegboard Skin 
Conductance Response 
Mean Amplitude well-developed motor 
ability 5 77.79364 77.169413 34.511211 
under-developed motor 
ability 6 
111.8081
2 39.473392 16.114945 
Post Pegboard Rest Skin 
Conductance Response 
Mean Amplitude well-developed motor 
ability 5 95.88316 99.211519 44.368740 
under-developed motor 
ability 
6 1.93577 .342902 .139989 
Pegboard Skin 
Conductance Response 
Mean Rise Time well-developed motor 
ability 
5 2.10938 .709791 .317428 
under-developed motor 
ability 6 2.04840 .141760 .057873 
Post Pegboard Rest Skin 
Conductance Response 
Mean Rise Time well-developed motor 
ability 5 1.59222 .509706 .227947 
under-developed motor 
ability 6 2.27415 .356617 .145588 
Pegboard Skin 
Conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 
5 3.18862 1.618625 .723871 
under-developed motor 
ability 
6 2.76283 .521829 .213036 
Post Pegboard Rest Skin 
conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 5 2.79222 1.170426 .523430 
under-developed motor 
ability 6 80.32675 39.137975 15.978011 
Simultaneous Drawing 
Skin Conductance 
Response Mean 
Amplitude 
well-developed motor 
ability 5 94.33334 95.316777 42.626958 
under-developed motor 
ability 6 80.19649 45.033682 18.384924 
Post Simulataneous 
Drawing Rest Skin 
Conductance Response 
Mean Amplitude 
well-developed motor 
ability 
5 
129.3444
2 
84.978599 38.003585 
under-developed motor 
ability 6 1.94690 .548641 .223982 
Simulataneous Drawing 
Skin Conductance 
Reponse Mean Rise 
Time 
well-developed motor 
ability 5 2.15138 .640070 .286248 
Post Simulataneous 
Drawing Rest Skin 
Conductance Response 
Mean Rise Time 
under-developed motor 
ability 6 1.85070 .207305 .084632 
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 well-developed motor 
ability 5 1.66710 .471380 .210808 
under-developed motor 
ability 6 .35938 .091897 .037517 
Transformed 
Simultaneous Drawing 
Skin Conductance 
Response Mean Half 
Recovery Time 
well-developed motor 
ability 5 .31315 .173704 .077683 
under-developed motor 
ability 6 2.38441 .492902 .201227 
Post Simultaneous 
Drawing Rest Skin 
Conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 5 2.19336 .491179 .219662 
under-developed motor 
ability 
6 80.38643 53.372337 21.789165 
Bead Threading Skin 
Conductance Response 
Mean Amplitude well-developed motor 
ability 5 73.78552 66.938614 29.935858 
under-developed motor 
ability 6 92.06893 30.054132 12.269548 
Post Bead Threading 
Rest Skin Conductance 
Response Mean 
Amplitude 
well-developed motor 
ability 5 76.65507 69.197057 30.945865 
under-developed motor 
ability 6 .49913 .152592 .062295 
Transformed Bead 
Threading Skin 
Conductance Mean Rise 
Time 
well-developed motor 
ability 
5 .52224 .465237 .208060 
under-developed motor 
ability 
6 1.86359 .268967 .109805 
Post Bead Threading 
Rest Skin Conductance 
Response Mean Rise 
Time 
well-developed motor 
ability 5 1.97219 .204237 .091337 
under-developed motor 
ability 6 .30317 .160080 .065352 
Transformed Bead 
Threading Skin 
Conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 5 .38399 .219633 .098223 
under-developed motor 
ability 6 2.52315 .602044 .245784 
Post Bead Threading 
Rest Skin Conductance 
Response Mean Half 
Recovery Time 
well-developed motor 
ability 
5 2.62251 .650581 .290949 
under-developed motor 
ability 
6 4.23845 .661152 .269914 
Transformed Sergeant 
Jump Skin Conductance 
Mean Amplitude well-developed motor 
ability 5 4.01110 1.274819 .570116 
under-developed motor 
ability 6 88.45490 48.045986 19.614692 
Post Sergeant Jump 
Rest Skin Conductance 
Response Mean 
Amplitude 
well-developed motor 
ability 5 84.85992 95.271997 42.606933 
under-developed motor 
ability 
6 .38183 .236023 .096356 
Transformed Sergeant 
Jump Skin Conductance 
Response Mean Rise 
Time 
well-developed motor 
ability 
5 .70649 .122075 .054593 
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under-developed motor 
ability 6 1.57777 .213938 .087340 
Post Sergeant Jump 
Rest Skin Conductance 
Response Mean Rise 
Time 
well-developed motor 
ability 5 1.89246 .179418 .080238 
under-developed motor 
ability 6 1.94667 .543401 .221843 
Sergeant Jump Skin 
Conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 
5 2.07195 .550833 .246340 
under-developed motor 
ability 
6 .15894 .123614 .050465 
Transformed Post 
Sergeant Jump Rest 
Skin Conductance 
Response Mean Half 
Recovery Time 
well-developed motor 
ability 5 .22533 .118777 .053119 
under-developed motor 
ability 6 
103.2498
3 43.862229 17.906680 
Rope Jump Skin 
Conductance Response 
Mean Amplitude well-developed motor 
ability 5 71.56324 81.647744 36.513981 
under-developed motor 
ability 6 
106.9730
7 46.843763 19.123886 
Post Rope Jump Rest 
Skin Conductance 
Response Mean 
Amplitude 
well-developed motor 
ability 
5 
114.3887
5 
124.176272 55.533317 
under-developed motor 
ability 
6 1.70550 .141752 .057870 
Transformed Rope Jump 
Skin Conductance Mean 
Rise Time well-developed motor 
ability 5 1.68028 .443903 .198519 
under-developed motor 
ability 6 .12286 .128321 .052387 
Transformed Post Rope 
Jump Skin Conductance 
Response Mean Rise 
Time 
well-developed motor 
ability 5 .22972 .221768 .099178 
under-developed motor 
ability 
6 1.93855 .461051 .188223 
Rope Jump Skin 
Condsuctance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 
5 2.04120 .653278 .292155 
under-developed motor 
ability 6 .21306 .115554 .047175 
Transformed Post Rope 
Jump Rest Skin 
Conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 5 .26503 .221393 .099010 
under-developed motor 
ability 6 
115.5239
0 51.860490 21.171956 
Stride Jump Skin 
Conductance Response 
Mean Amplitude well-developed motor 
ability 5 63.07734 58.410538 26.121987 
under-developed motor 
ability 
6 
113.6717
7 
52.024042 21.238726 
Post Stride Jump Rest 
Mean Amplitude 
well-developed motor 
ability 
5 76.50271 81.788341 36.576858 
under-developed motor 
ability 6 1.70292 .556462 .227175 
Stride Jump Skin 
Conductance Response 
Mean Rise Time well-developed motor 
ability 5 1.83688 .808715 .361668 
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under-developed motor 
ability 6 .15411 .076853 .031375 
Transformed Post Stride 
Jump Rest Mean Rise 
Time well-developed motor 
ability 5 .23053 .227683 .101823 
under-developed motor 
ability 6 2.02985 .612812 .250179 
Stride Jump Skin 
Conductance Response 
Mean Half Recovery 
Time 
well-developed motor 
ability 
5 2.12746 .958070 .428462 
under-developed motor 
ability 
6 .31963 .080072 .032689 
Transformed Post Stride 
Jump Rest Mean Half 
Recovery Time well-developed motor 
ability 5 .37486 .277605 .124149 
 
 
Independent Samples Test 
Levene's 
Test for 
Equality of 
Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
 
F Sig. t df 
Sig. 
(2-
tailed) 
Mean 
Difference 
Std. Error 
Difference Lower Upper 
Equal 
variances 
assumed 
1.890 .202 -.253 9 .806 -5.503270 21.764970 -54.739052 43.732512 
Baseline Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  -.236 5.373 .822 -5.503270 23.270320 -64.095266 53.088726 
Equal 
variances 
assumed 
4.087 .074 
-
1.247 9 .244 -.317957 .255054 -.894930 .259016 
Baseline Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  
-
1.155 4.959 .301 -.317957 .275288 -1.027373 .391460 
Equal 
variances 
assumed 
4.120 .073 
-
1.263 
9 .238 -.984223 .779315 -2.747156 .778709 
Baseline Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  
-
1.159 4.580 .303 -.984223 .849151 -3.228631 1.260184 
Pegboard Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
assumed 
4.633 .060 1.039 9 .326 38.836010 37.388711 -45.743131 123.415151 
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 Equal 
variances 
not 
assumed 
  .989 6.262 .359 38.836010 39.252479 -56.245341 133.917361 
Equal 
variances 
assumed 
11.833 .007 .363 9 .725 15.924963 43.834153 -83.234779 115.084706 
Post Pegboard 
Rest Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  .337 5.055 .749 15.924963 47.204624 
-
105.025321 136.875248 
Equal 
variances 
assumed 
2.743 .132 -.533 9 .607 -.173613 .325658 -.910303 .563076 
Pegboard Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  -.500 5.540 .636 -.173613 .346926 -1.039910 .692683 
Equal 
variances 
assumed 
12.634 .006 2.117 9 .063 .456177 .215480 -.031272 .943626 
Post Pegboard 
Rest Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  1.940 4.517 .116 .456177 .235179 -.168328 1.080682 
Equal 
variances 
assumed 
31.235 .000 
-
1.359 
9 .207 -.914470 .672949 -2.436786 .607846 
Pegboard Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  
-
1.239 
4.324 .279 -.914470 .738367 -2.905240 1.076300 
Equal 
variances 
assumed 
3.934 .079 -.056 9 .957 -.029388 .527932 -1.223652 1.164877 
Post Pegboard 
Rest Skin 
conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  -.052 5.318 .960 -.029388 .565123 -1.456324 1.397548 
Equal 
variances 
assumed 
12.841 .006 -.331 9 .748 
-
14.006590 
42.339047 
-
109.784169 
81.770989 
Simultaneous 
Drawing Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  -.308 5.122 .770 
-
14.006590 
45.523120 
-
130.193601 
102.180421 
Post 
Simulataneous 
Drawing Rest 
Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
assumed 
4.127 .073 
-
1.233 9 .249 
-
49.147936 39.873955 
-
139.349089 41.053218 
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 Equal 
variances 
not 
assumed 
  
-
1.164 5.836 .290 
-
49.147936 42.217033 
-
153.158681 54.862809 
Equal 
variances 
assumed 
.006 .942 -.571 9 .582 -.204480 .357883 -1.014068 .605108 
Simulataneous 
Drawing Skin 
Conductance 
Reponse 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  -.563 7.999 .589 -.204480 .363464 -1.042651 .633691 
Equal 
variances 
assumed 
3.523 .093 .866 9 .409 .183602 .212048 -.296085 .663289 
Post 
Simulataneous 
Drawing Rest 
Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  .808 5.284 .454 .183602 .227162 -.391036 .758240 
Equal 
variances 
assumed 
1.737 .220 .567 9 .584 .046229 .081470 -.138069 .230527 
Transformed 
Simultaneous 
Drawing Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  .536 5.830 .612 .046229 .086268 -.166363 .258821 
Equal 
variances 
assumed 
.090 .771 .641 9 .537 .191051 .298004 -.483080 .865183 
Post 
Simultaneous 
Drawing Rest 
Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  .641 8.655 .538 .191051 .297898 -.486964 .869067 
Equal 
variances 
assumed 
.203 .663 .182 9 .859 6.600913 36.200449 -75.290192 88.492019 
Bead 
Threading 
Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  .178 7.644 .863 6.600913 37.025982 -79.477294 92.679121 
Equal 
variances 
assumed 
2.380 .157 .496 9 .632 15.413855 31.053182 -54.833324 85.661034 
Post Bead 
Threading 
Rest Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  .463 5.253 .662 15.413855 33.289463 -68.936328 99.764039 
Appendices 
 363 
Equal 
variances 
assumed 
3.039 .115 -.116 9 .911 -.023105 .200039 -.475625 .429415 
Transformed 
Bead 
Threading 
Skin 
Conductance 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  -.106 4.719 .920 -.023105 .217186 -.591549 .545339 
Equal 
variances 
assumed 
.451 .519 -.740 9 .478 -.108598 .146745 -.440559 .223363 
Post Bead 
Threading 
Rest Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  -.760 8.954 .467 -.108598 .142828 -.431948 .214752 
Equal 
variances 
assumed 
.245 .633 -.707 9 .498 -.080825 .114373 -.339555 .177904 
Transformed 
Bead 
Threading 
Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  -.685 7.197 .515 -.080825 .117977 -.358256 .196606 
Equal 
variances 
assumed 
.000 .998 -.263 9 .799 -.099362 .377901 -.954233 .755509 
Post Bead 
Threading 
Rest Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  -.261 8.346 .801 -.099362 .380868 -.971350 .772627 
Equal 
variances 
assumed 
2.720 .134 .382 9 .711 .227346 .594882 -1.118371 1.573063 
Transformed 
Sergeant 
Jump Skin 
Conductance 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  .360 5.762 .731 .227346 .630782 -1.331675 1.786367 
Equal 
variances 
assumed 
1.929 .198 .081 9 .937 3.594979 44.152097 -96.284004 103.473963 
Post Sergeant 
Jump Rest 
Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  .077 5.671 .942 3.594979 46.905083 
-
112.809255 119.999214 
Transformed 
Sergeant 
Jump Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
assumed 
1.182 .305 
-
2.766 9 .022 -.324658 .117372 -.590172 -.059144 
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 Equal 
variances 
not 
assumed 
  
-
2.932 7.730 .020 -.324658 .110747 -.581604 -.067712 
Equal 
variances 
assumed 
.341 .574 
-
2.607 
9 .028 -.314692 .120703 -.587742 -.041642 
Post Sergeant 
Jump Rest 
Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  
-
2.653 8.994 .026 -.314692 .118602 -.583018 -.046367 
Equal 
variances 
assumed 
.218 .652 -.378 9 .714 -.125283 .331053 -.874178 .623612 
Sergeant 
Jump Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  -.378 8.596 .715 -.125283 .331508 -.880615 .630049 
Equal 
variances 
assumed 
.005 .948 -.902 9 .390 -.066390 .073565 -.232804 .100025 
Transformed 
Post Sergeant 
Jump Rest 
Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  -.906 8.766 .389 -.066390 .073269 -.232812 .100032 
Equal 
variances 
assumed 
.828 .387 .824 9 .431 31.686593 38.448321 -55.289551 118.662738 
Rope Jump 
Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  .779 5.883 .466 31.686593 40.668415 -68.306628 131.679815 
Equal 
variances 
assumed 
13.505 .005 -.136 9 .895 -7.415684 54.404433 
-
130.487063 
115.655695 
Post Rope 
Jump Rest 
Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  -.126 4.949 .904 -7.415684 58.733911 
-
158.862535 
144.031167 
Equal 
variances 
assumed 
4.380 .066 .133 9 .897 .025223 .190276 -.405211 .455658 
Transformed 
Rope Jump 
Skin 
Conductance 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  .122 4.682 .908 .025223 .206782 -.517385 .567832 
Transformed 
Post Rope 
Jump Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
assumed 
3.299 .103 
-
1.002 
9 .342 -.106863 .106625 -.348066 .134340 
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 Equal 
variances 
not 
assumed 
  -.953 6.160 .377 -.106863 .112163 -.379600 .165874 
Equal 
variances 
assumed 
1.965 .195 -.306 9 .767 -.102650 .335930 -.862576 .657276 
Rope Jump 
Skin 
Condsuctance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  -.295 7.039 .776 -.102650 .347538 -.923513 .718213 
Equal 
variances 
assumed 
3.535 .093 -.502 9 .628 -.051973 .103477 -.286055 .182110 
Transformed 
Post Rope 
Jump Rest 
Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  -.474 5.784 .653 -.051973 .109674 -.322785 .218840 
Equal 
variances 
assumed 
.342 .573 1.579 9 .149 52.446560 33.224370 -22.712187 127.605307 
Stride Jump 
Skin 
Conductance 
Response 
Mean 
Amplitude 
Equal 
variances 
not 
assumed 
  1.560 8.163 .157 52.446560 33.624543 -24.822667 129.715787 
Equal 
variances 
assumed 
1.984 .193 .917 9 .383 37.169061 40.514661 -54.481469 128.819592 
Post Stride 
Jump Rest 
Mean 
Amplitude Equal 
variances 
not 
assumed 
  .879 6.556 .411 37.169061 42.295981 -64.235207 138.573330 
Equal 
variances 
assumed 
.584 .464 -.325 9 .752 -.133963 .411895 -1.065735 .797809 
Stride Jump 
Skin 
Conductance 
Response 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  -.314 6.918 .763 -.133963 .427098 -1.146333 .878407 
Equal 
variances 
assumed 
16.400 .003 -.778 9 .457 -.076427 .098240 -.298660 .145807 
Transformed 
Post Stride 
Jump Rest 
Mean Rise 
Time 
Equal 
variances 
not 
assumed 
  -.717 4.761 .507 -.076427 .106547 -.354496 .201643 
Stride Jump 
Skin 
Conductance 
Response 
Mean Half 
Recovery 
Time 
Equal 
variances 
assumed 
2.274 .166 -.205 9 .842 -.097610 .475481 -1.173222 .978002 
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 Equal 
variances 
not 
assumed 
  -.197 6.581 .850 -.097610 .496154 -1.286160 1.090940 
Equal 
variances 
assumed 
6.482 .031 -.469 9 .650 -.055238 .117749 -.321604 .211128 
Transformed 
Post Stride 
Jump Rest 
Mean Half 
Recovery 
Time 
Equal 
variances 
not 
assumed 
  -.430 4.556 .687 -.055238 .128380 -.395154 .284678 
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APPENIX G: ANALYSIS SUMMARY WITH EFFECTS SIZES FOR ALL NON-
TRANSFORMED SCR VARIABLES FOR BASELINE AND TASKS IN STUDY 
3 
Variable t df p Hedges g 95 % CI for difference 
Baseline amplitude -.25 9 .81 .14 -54.74 to 43.73 
      Baseline SCR mean rise time -1.25 9 .24 .69 -.90 to .26 
      Baseline SCR mean 1/2 recovery time -1.26 9 .24 .70 -2.75 to .78 
      Pegboard SCR mean amplitude .76 9 .47 .04 -5.13 to 10.29 
      Post pegboard rest SCR mean 
amplitude 
.33 5.07 .76 .18 -10.47 to 13.52 
      Pegboard SCR mean rise time -.53 9 .61 .29 -.91 to .56 
      Post pegboard rest SCR mean rise 
time 
1.94 4.52 .12 1.07 -.17 to 1.08 
      Pegboard SCR mean ½ recovery time -1.24 4.32 .28 .69 -2.91 to 1.08 
      Post pegboard rest SCR mean ½ 
recovery time 
-.06 9 .96 .03 -1.22 to 1.16 
      Simultaneous drawing SCR mean 
amplitude 
-.46 5.28 .67 .26 -12.84 to 8.93 
      Post simultaneous drawing rest SCR 
mean amplitude 
-1.23 9 .25 .68 -13.94 to 4.11 
      Simultaneous drawing SCR mean rise 
time 
-.56 8 .59 .31 -1.04 to .63 
      Post simultaneous drawing rest SCR 
mean rise time 
.87 9 .41 .48 -.30 to .66 
      Post simultaneous drawing rest SCR 
mean ½ recovery time 
.64 9 .54 .35 -.48 to .86 
      Bead threading SCR mean amplitude -.17 9 .87 .09 -8.07 to 6.92 
      Post bead threading rest SCR mean 
amplitude 
.09 9 .93 .05 -5.89 to 6.37 
      Post bead threading rest SCR mean 
rise time 
-.74 9 .48 .41 -.44 to .22 
      Post bead threading rest SCR mean ½ 
recovery time 
-.26 9 .80 .14 -.95 to .76 
      Post Sergeant jump rest SCR mean 
amplitude 
.08 9 .94 .04 -.9.63 to 10.35 
      Post Sergeant jump rest SCR mean 
rise time 
-2.61 9 .03 1.45 -.59 to -.04 
      Sergeant jump SCR ½ recovery time -.38 9 .71 .21 -.87 to .62 
      Rope jump SCR mean amplitude .56 9 .59 .31 -6.11 to 10.08 
      Post rope jump rest SCR mean 
amplitude 
-.25 5.06 .82 .14 -15.73 to 12.98 
      Rope jump SCR mean ½ recovery time -.31 9 .77 .17 -.86 to .66 
      Stride jump SCR mean amplitude 1.34 9 .21 .74 -2.84 to 11.08 
      Post stride jump rest SCR mean 
amplitude 
.61 9 .56 .34 -6.19 to 10.80 
      Stride jump SCR mean rise time -.33 9 .75 .18 -1.07 to .80 
      Stride jump SCR mean ½ recovery 
time 
-.21 9 .84 .12 -1.17 to .98 
 
